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FOREWORD

The Fourth Re port on the World 
Nu tri tion Situa tion is part of
a se ries of ACC/SCN re -

ports ini ti ated in the mid- 1980s on the nu tri tional
status of popu la tions in de vel op ing coun tries. These
re ports pro vide im por tant in for ma tion for the many
in di vidu als, in sti tu tions, gov ern ments, and non gov -
ern men tal or gani za tions work ing to ac cel er ate nu tri -
tion ac tion. While ear lier re ports have fo cused on re -
gional trends in pre school un der nu tri tion, this
re port is built around the theme nu tri tion through out the 
life cy cle. This change was sig nalled, in part, by grow -
ing evi dence of the link age be tween foe tal un der nu -
tri tion and chronic dis ease later in life, as well as new
es ti mates of the global mag ni tude of growth re tar da -
tion dur ing foe tal life.

This re port high lights the size of  the mal nu tri -
tion prob lem and its con se quences for hu man and
eco nomic de vel op ment. It stresses the need to move 
ahead in crea tive part ner ships.

The Fourth Re port pro vides evi dence of  con -
trasts—con trasts in the preva lence and trends of
mal nu tri tion, con trasts in ac tions taken, con trasts in
prog ress made, and con trasts in the avail abil ity of
data on the ex tent and causes of mal nu tri tion. As
Chap ter 1 shows, stunt ing in pre school chil dren is
fal ling glob ally and is ex pected to con tinue to fall
over the next five years, reach ing 29% in 2005 com -
pared with 47% in 1980. Un der weight af fects 149.6
mil lion chil dren, or 27% of  chil dren in the de vel op -
ing world, down from 37% in 1980. The size of  the

mal nu tri tion prob lem is still vast, how ever, and
prog ress in most re gions is all too slow. 

Na tional io di za tion pro grammes are ef fec tive in
de liv er ing io dine to whole popu la tions in many
coun tries, of fer ing pro tec tion against the dev as tat ing 
con se quences of  io dine de fi ciency dis or ders (IDD).
Achieve ments in Af rica are es pe cially en cour ag ing,
where on av er age 63% of  peo ple liv ing in coun tries
with IDD now have ac cess to io dized salt. Moni tor -
ing and sus tain abil ity are now key to long- term suc -
cess. How ever, many af fected coun tries still have not 
launched io di za tion pro grammes, and IDD is still a
re al ity for their popu la tions. 

While there are many cost- effective ap proaches
to re duc ing vi ta min A de fi ciency, sub clini cal de fi -
ciency still af fects proba bly up to 250 mil lion pre -
school chil dren and un known num bers of  school- age
chil dren, ado les cents, and preg nant women. Sub clini -
cal vi ta min A de fi ciency con trib utes enor mously to
ele vated mor bid ity and mor tal ity in many age groups.

Iron de fi ciency re mains a huge prob lem, af fect -
ing pre school chil dren and preg nant women in par -
ticu lar. Though it is thought to af fect over two- thirds 
of  the de vel op ing world, trends are un known.

The Fourth Re port is the re sult of  a suc cess ful
part ner ship be tween the ACC/SCN, the Food Con -
sump tion and Nu tri tion Di vi sion of  the In ter na -
tional Food Pol icy Re search In sti tute, and the many
UN and other agen cies that pro vided ac cess to their
data and ex per tise. Edi to rial con trol rests with the
ACC/SCN Sec re tar iat.

Rich ard Jolly Per Pinstrup- Andersen
Chair man Di rec tor Gen eral
ACC/SCN In ter na tional Food Pol icy Re search In sti tute



HIGHLIGHTS

Foetal Undernutrition
1. Some 30 mil lion in fants are born each year in de vel -

op ing coun tries with im paired growth due to poor
nu tri tion dur ing foe tal life. Population- wide in ter -
ven tions aimed at pre vent ing foe tal growth re tar da -
tion are ur gently needed in many coun tries.

2. Low birth weight at term, of ten used as a proxy in -
di ca tor for in trau ter ine growth re tar da tion, is es pe -
cially com mon and se ri ous in South Cen tral Asia,
where 21% of  new borns are af fected. Low birth -
weight at term is also com mon in Mid dle and West -
ern Af rica, where 15% and 11% of  in fants are born 
un der nour ished. Data are not suf fi cient to pre pare
es ti mates for other parts of Af rica. Lev els of  low
birth weight at term in Cen tral and South Amer ica
and South-East Asia are much nearer those of  in -
dus tri al ized coun tries, around 6%.

3. Es ti mates of  foe tal un der nu tri tion suf fer from im -
por tant quali ta tive and quan ti ta tive con straints ow ing
to limi ta tions with the avail able data. In some re gions
only a small por tion of  in fants are born in a health
care fa cil ity where birth weight can be meas ured. 

4. Foe tal un der nu tri tion is linked to chronic dis ease
in adult hood. An in vest ment in pre vent ing foe tal
un der nu tri tion is a highly ef fec tive in vest ment be -
cause it not only im proves ma ter nal and in fant nu -
tri tion, but may also slow down or pre vent the on -
set of  chronic dis ease in later life. 

Stunt ing 
5. In 2000 it is es ti mated that 182 mil lion pre school

chil dren, or 33% of  chil dren un der five in de vel op -
ing coun tries, are stunted (< –2 SD height- for- age)
or chroni cally un der nour ished, a drop from 47% in 
1980. By 2005 it is es ti mated that global preva lence
will be fur ther re duced to about 29%. Even so,
preva lences and num bers will be ex tremely high. 

6. The high est lev els of  stunt ing are es ti mated for
East ern Af rica, where on av er age 48% of  pre -
school chil dren are af fected in 2000, up from 47%
ten years ago. This trend is fur ther am pli fied by the
high popu la tion growth rates in this re gion; hence,
the number of  stunted chil dren con tin ues to in -
crease each year. 

7. Stunt ing is wide spread in South Cen tral Asia, which
ac counts for about half  of  the global prob lem. The

trend in this re gion is to wards im prove ment, but the
pace of  prog ress is too slow to meet global goals by
the tar get date of  2015. The es ti mated preva lence for
this re gion as a whole in 2000 is 44%, de creas ing at a
rate of  0.85 per cent age points per year. 

Un der weight 
8. Un der weight, due to chronic un der nu tri tion or wast -

ing or both, af fects fewer chil dren glob ally than stunt -
ing. How ever, un der weight is still very wide spread. In
2000 it is es ti mated that 27% of  pre school chil dren
in de vel op ing coun tries are un der weight (< –2 SD
weight- for- age). Both the preva lence and number of
un der weight chil dren have de clined stead ily since 1980.

9. South Cen tral Asia is the worst- affected re gion, with
some 44% of  chil dren un der weight. This trans lates
into al most 79 mil lion chil dren. Preva lence and num -
bers con tinue to de cline, al though prog ress is slow.

10. Both West ern and East ern Af rica have lower preva -
lences (37% and 36% re spec tively) than South Cen -
tral Asia, but the situa tion is de te rio rat ing. Coun -
tries of East ern Af rica are ex pe ri enc ing a rise in
un der weight of  0.55 per cent age points per year, or
a full 5 per cent age point in crease be tween 1990 and 
2000. In Sub- Saharan Af rica, 8.2 mil lion more chil -
dren are un der weight now than in 1990.

11. The World Sum mit for Chil dren (1990) set out a
global goal of  halv ing severe and mod er ate under -
nutrition among chil dren un der five by 2000. Only
South Amer ica has achieved this goal. In this re gion
the over all rate has de creased from 8% in 1990 to
3% in 2000. Pro gress has been steady and sig nifi cant
in South Cen tral Asia, but the rate of  prog ress is all
too slow.

School- Age Chil dren
12. Height cen suses con ducted in Latin Amer ica show

that stunt ing is com mon in school- age chil dren in
this re gion. In 4 of  11 coun tries sur veyed, more
than one- third of  chil dren in school are stunted. In
Peru and Gua te mala preva lences are 48% and 51%
re spec tively. These rates are simi lar to those found
in other coun tries in other re gions. In for ma tion on
the growth of  school- age chil dren that is gen er ated 
in a con sis tent man ner across coun tries and over
time is dif fi cult to find. 
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Ado les cents, Adults, and Older People
13. In for ma tion on the nu tri tional status of  ado les -

cents is scarce. Growth ref er ences for this age
group are in ade quate. Among adults, both un der-
and over nu tri tion are pres ent in many coun tries in
the de vel op ing world. While un derweight is es pe -
cially com mon among women in South Cen tral
Asia, both un der weight and over weight are seen in
Af ri can women. In the Car ib bean and Latin Amer -
ica, over weight af fects up to one in four women in
all coun tries sur veyed, ex cept for Haiti. Very lit tle
work has been car ried out on the nu tri tional status
of  older peo ple in de vel op ing coun tries.

Mi cro nu tri ent De fi cien cies
14. Iron nu tri tion needs much greater at ten tion. Iron

de fi ciency and its anae mia af fect more than 3.5 bil -
lion peo ple in the de vel op ing world, well over two
per sons out of  every three. Iron de fi ciency im pairs
the cog ni tive de vel op ment of  chil dren, causes pro -
duc tiv ity and edu ca tional losses, and in creases mor -
bid ity and ma ter nal mor tal ity. While ac cu rate
preva lence es ti mates are dif fi cult to ob tain and pe -
ri odi cally re vised, all pub lic health and nu tri tion ex -
perts agree that iron de fi ciency is a huge prob lem. 

15. Great prog ress has been made in re cent years to -
wards the elimi na tion of  io dine de fi ciency, the
most com mon cause of  pre vent able men tal im pair -
ment world wide. The main thrust has been es tab -
lish ing and sus tain ing na tional salt io di za tion
schemes. Ef fec tive part ner ships have been forged
be tween United Na tions agen cies, na tional and in -
ter na tional non gov ern men tal or gani za tions, and
the salt in dus try. Glob ally, 68% of  house holds in
coun tries with io dine de fi ciency dis or ders (IDD)
now con sume io dized salt. The global goal of  vir -
tu ally elimi nat ing IDD is within reach.

16. Al though se vere vi ta min A de fi ciency (which causes
blind ness) is de clin ing, sub clini cal de fi ciency still af -
fects up to 250 mil lion pre school chil dren. Many
more school- age chil dren, preg nant women, and oth -
ers are af fected. Sub clini cal vi ta min A de fi ciency con -
trib utes sig nifi cantly to raised mor bid ity and mor tal ity 
in at- risk popu la tions. Ef fec tive, low- cost ap proaches
to the con trol of  vi ta min A de fi ciency are avail able
and are be ing ap plied in many coun tries.

Breast feed ing 
17. Breast feed ing rates are very high in de vel op ing coun -

tries, ex ceed ing 95% in more than half  of  the coun -
tries sur veyed. Breast feed ing ini tia tion is uni ver sal in
Sub- Saharan Af rica, al though ex clu sive breast feed ing
is not widely prac ticed. Trends in me dian du ra tion of
breast feed ing showed posi tive changes be tween 1975
and 1996 de spite demo graphic trends that might have 
had a nega tive in flu ence. The role of  in ter na tional

and na tional ef forts through, for ex am ple, the In ter -
na tional Code of Mar ket ing of  Breast milk
Sub sti tutes and the Baby Friendly Hos pi tal Ini tia tive
are par ticu larly im pres sive in this re gard. 

Nu tri tion and Hu man De vel op ment
18. Re cent re search re af firms the cru cial con tri bu tion

of  good nu tri tion to hu man de vel op ment. Good
foe tal and in fant nu tri tion strongly pro motes cog -
ni tive achieve ment and early school en roll ment and 
slows down or pre vents the on set of  chronic dis -
eases in later life. Community- based nu tri tion ini -
tia tives may also lead to a more gen eral em pow er -
ment of  com mu ni ties.

19. A number of  world wide trends—such as the in creas -
ing globali za tion of  trade, in for ma tion, and fi nan cial
re sources; rapid ur bani za tion; and the rapid spread of  
HIV/AIDS—raise im por tant ques tions for the nu tri -
tion com mu nity. How can food safety stan dards be
main tained to pro tect the con sumer and yet maxi -
mize food trade be tween coun tries? How can ur ban
mal nu tri tion be ad dressed with out dam ag ing ef forts
to elimi nate ru ral mal nu tri tion? What are the im pli ca -
tions of HIV/AIDS for nu tri tion pro grams? How
can the new in for ma tion and com mu ni ca tions tech -
nolo gies be used to help re duce mal nu tri tion?

Hu man Rights
20. The emer gence of  hu man de vel op ment as a guid ing

prin ci ple for over all de vel op ment re flects a grow ing
dis sat is fac tion with an ex clu sive re li ance on eco nomic 
growth as a means to im proved hu man wel fare. The
fo cus on hu man ca pa bili ties has opened the door for
the hu man rights–based ap proach to de vel op ment.
The chal lenge now is to op era tion al ize the prin ci ples
of  hu man rights in nu tri tion pro gram ming.

Refu gees and Dis placed Peo ple
21. At the end of  1998 there were an es ti mated 12 mil lion 

refu gees world wide, the ma jor ity of  whom were in
Af rica and Asia. A fur ther 20 mil lion peo ple were in -
ter nally dis placed. Thir teen dif fer ent coun tries each
had more than half  a mil lion dis placed peo ple. Be -
tween 1997 and 1999 there have been rela tively large
de creases in the num bers of  refu gees in Af rica and
Europe, due to re pa tria tion pro grammes. 

22. The two largest- scale dis place ments in 1999 were in
An gola and the Bal kan re gion. The level of  wast ing in 
the be sieged cit ies of An gola reached 20%, whereas
preva lences in the Bal kans did not in crease sig nifi -
cantly. The most im por tant ex pla na tion for this dif -
fer ence was the huge im bal ance in as sis tance given.

23. Rela tively high lev els of  stunt ing and new out -
breaks of mi cro nu tri ent de fi cien cies con tinue to be 
found even in some of  the longer- established and
better- funded refu gee op era tions.
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PREF ACE

Dra matic changes are tak -
ing place within the nu -
trition com mu nity. New

sci en tific evi dence on the gen era tional and in ter gen -
era tional links be tween nu tri tional status at dif fer ent
stages of the life cy cle is com pel ling. Un der nour -
ished ado les cent girls and women give birth to un -
der weight and of ten stunted ba bies. These in fants
are less able to learn as young chil dren and are more
likely them selves to be par ents to in fants with intra -
uterine growth re tar da tion and low birth weight.
Moreo ver they are less able to gen er ate live li hoods
and are less well equipped to re sist chronic dis ease in
later life. Such life- cycle and in ter gen era tional links
de mand sus tained, long- term ame lio ra tive ac tion. In
this re gard, the emer gence of the hu man rights para -
digm pro vides pow er ful guid ance in the for mu la tion
of ap pro pri ate poli cies and pro grammes.

Dra matic changes are also tak ing place in the
world as we en ter a new mil len nium. The ease with
which re sources—peo ple, as sets, goods, and in for -
ma tion—can move within and across na tional
bounda ries in creased dra mati cally in the 1990s. This
globali za tion poses tre men dous chal lenges for the
nu tri tion com mu nity. It also pro vides tre men dous
op por tu ni ties for se cur ing in creased re sources to re -
duce mal nu tri tion. 

The struc ture and con tent of  the Fourth Re port
re flects these two sets of  changes. All the sub jects
cov ered by the Third Re port (1997) re main in the
Fourth Re port. New to this re port are the life- cycle
per spec tive on hu man nu tri tion and the chal lenges
and op por tu ni ties pre sented by the global forces that 
are shap ing all our lives.

Chap ter 1 de scribes the state of  nu tri tion in the
de vel op ing world. This func tion re mains the es sence 
of  the World Nu tri tion Situa tion Re port. Preva lences
and num bers of  young child un der weight, stunt ing,
and wast ing are pre sented with re gional and sub-
 regional break downs. What is new is the ad di tion of
data from dif fer ent stages in the life cy cle—not just
for chil dren un der five. De scrip tions of  foe tal,
school age, ado les cent, adult, and eld erly nu tri tional
status are in cluded. The reader will, how ever, note
the pau city of  high- quality data on nu tri tional status

for many of  these groups. In gen eral we pres ent the
avail able data with ap pro pri ate ca ve ats about their
over all re li abil ity, but clearly this lack of  com pre hen -
sive data is a ma jor chal lenge to the nu tri tion com -
mu nity and the UN fam ily. 

Chap ter 2 on mi cro nu tri ents pro vides an up date 
of  prog ress in this area dur ing 1998 and 1999. It de -
scribes ad vances in our un der stand ing of  the na ture,
causes, and con se quences of  vari ous mi cro nu tri ent
de fi cien cies along with ac tions taken to com bat
them. While some new data are pre sented, there re -
mains a great need for na tion ally rep re sen ta tive data
on the preva lence and trends in mi cro nu tri ent de fi -
cien cies to in form and im prove pol icy and pro -
gramme de ci sions. Les sons learned, both in op era -
tional re search and in the im ple men ta tion of  con trol 
strate gies, need to con tinue to be docu mented and
dis semi nated.

In Chap ter 3, data on breast feed ing and com ple -
men tary feed ing are high lighted for the first time in
an ACC/SCN World Nu tri tion Situa tion Re port. While
the nu tri tion com mu nity has un der stood the bene -
fits of  both for some time, this re port—which fo -
cuses on the life cy cle—high lights the im por tance
of  in fant feed ing prac tices as a pre dic tor of  hu man
health into adult hood. Evi dence sug gests that both
breast feed ing and ap pro pri ate com ple men tary feed -
ing lead to im proved out comes, but in a world
plagued by HIV and in creas ing ur bani za tion, new
sets of  chal lenges have risen for lo cal, na tional, and
in ter na tional mem bers of  the nu tri tion com mu nity.
While some of  these chal lenges are be ing met, oth ers
rep re sent grow ing threats.

Chap ter 4 on nu tri tion and hu man de vel op ment
high lights the rele vance of  nu tri tion for the over all
de vel op ment pro cess. The first part of  the chap ter
fo cuses on the im pli ca tions for de vel op ment of  re -
cent find ings in in ter na tional nu tri tion. First, some
re cent evi dence is pre sented on the strong links be -
tween in fant un der nu tri tion and cog ni tive de vel op -
ment. Sec ond, the pol icy im pli ca tions of  the emerg -
ing link be tween foe tal un der nu tri tion and adult
chronic dis ease for nu tri tion pol icy are drawn out.
Third, the im por tance of  com mu nity em pow er ment 
to the over all de vel op ment pro cess is dis cussed, as is
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the abil ity of  community- based nu tri tion ini tia tives
to em power com mu ni ties be yond im me di ate nu tri -
tion con cerns. 

The sec ond part of  Chap ter 4 fo cuses on how
some of  the broad changes tak ing place on the
global stage are af fect ing nu tri tion. First, the impli -
cations of  the Asian fi nan cial cri sis for the de sign of
so cial safety nets are dis cussed in the con text of  an
In do ne sian case study. Sec ond, the im pli ca tions of
the in creased ease with which food can be traded
are dis cussed, to gether with the need for clear and
en force able food safety stan dards for the pro tec tion
of  food pro duc ers and con sum ers. Third, the chal -
lenges and op por tu ni ties pre sented to the nu tri tion
com mu nity by the ex plo sion in in for ma tion and
com mu ni ca tions tech nol ogy are con sid ered. Fourth, 
the cur rent rapid rate of  ur bani za tion poses new
chal lenges to the nu tri tion com mu nity, for ur ban  areas
will chal lenge the pre con ceived no tions of many in
the nu tri tion com mu nity about what works and what 
does not. The last part of  this sec tion of  the chap ter
pro vides an up date on the spread of HIV/AIDS and 
the im pli ca tions for the nu tri tion com mu nity. It is no 
co in ci dence that the re gion with 89% of  all cases of
HIV/AIDS—Sub- Saharan Af rica—is also the only re -
gion in which the rate of  un der nu tri tion is wors en ing.

Fi nally, the chap ter closes with a de scrip tion of
how the hu man rights para digm has emerged as a
 potentially pow er ful way of  ana lyz ing and prac tic ing
de vel op ment, par ticu larly in the last 15 years. The suc -
cess of  the hu man rights–based ap proaches in ac cel -
er at ing re duc tions in mal nu tri tion will de pend on the
per ceived value added they bring to com mu ni ties and
to the nu tri tion pro fes sion als work ing with those

com mu ni ties. It is clear from the Fourth Re port that
while prog ress is be ing made in re duc ing mal nu tri tion, 
much re mains to be done. The chal lenge for all read -
ers of  this docu ment is to capi tal ize on the po ten tial
of  the pow er ful rights- based para digm and to use it,
along with all the other re sources at our dis posal, to
rap idly di min ish the scourge of mal nu tri tion. 

Chap ter 5 is con cerned with the nu tri tion of  refu -
gees and dis placed popu la tions. This fi nal chap ter
pro vides an over view of  the trends and de vel op ments 
in the hu mani tar ian nu tri tional re sponse to dis place -
ment emer gen cies, draw ing on re cent ex am ples to
high light the prob lems en coun tered. The first sec tion
of  the chap ter de scribes the in ter na tional hu mani tar -
ian struc tures and sys tems in volved in nu tri tional
emer gen cies and their co or di na tion. This is fol lowed
by a con sid era tion of  re cent de vel op ments in as sess -
ment and early warn ing meth od olo gies. The third sec -
tion de scribes trends in food and nu tri tion pro -
grammes in emer gency situa tions, in clud ing strate gies
to sup port food se cu rity, care, and the tran si tion to
self- reliance and to pre vent mi cro nu tri ent de fi cien -
cies. Six case stud ies of  cur rent dis place ment emer -
gen cies are then pre sented to il lus trate the wide range
of  preva lences of  un der nu tri tion in dis place ment
emer gen cies and re sponse to these cri ses. The case
stud ies in clude An gola, the Bal kans re gion, south ern
Su dan, and the United Re pub lic of  Tan za nia. 

The chap ter con cludes by iden ti fy ing emerg ing
is sues (pol icy, op era tional, and re search) rele vant to
the nu tri tion of  refu gees and dis placed popu la tions.
The im por tance of  a broad problem- solving ap -
proach to as sess ing and re spond ing to nu tri tional
prob lems in emer gen cies is em pha sized.

xv

In this re port the term un der nu tri tion re fers col lec tively to stunt ing,  underweight, wast -
ing, low body mass in dex, and foe tal growth  retardation—con di tions of  in ade quate nu -
tri tion. The term mal nu tri tion re fers to both un der nu tri tion and over nu tri tion—con di -
tions of  both dep ri va tion and ex cess.



1 NUTRITION THROUGHOUT
THE LIFE CYCLE

Nu tri tion chal lenges con -
tinue through out the life 
cy cle, as de picted in Fig -

ure 1.1. Poor nu tri tion of ten starts in utero and ex -
tends, par ticu larly for girls and women, well into
ado les cent and adult life. It also spans gen era tions.
Un der nu tri tion that oc curs dur ing child hood, ado -
les cence, and preg nancy has an ad di tive nega tive im -
pact on the birth weight of in fants. Low- birthweight
(LBW) in fants who have suf fered in trau ter ine
growth re tar da tion (IUGR) as foe tuses are born un -
der nour ished and are at a far higher risk of dy ing in

the neo na tal pe riod or later in fancy. If they sur vive,
they are un likely to sig nifi cantly catch up on this lost
growth later and are more likely to ex pe ri ence a va ri -
ety of de vel op men tal defi cits. A low-birth weight in -
fant is thus more likely to be un der weight or stunted
in early life.

The con se quences of  be ing born un der nour ished
ex tend into adult hood. Epi de mi ol ogi cal evi dence from
both de vel op ing and in dus tri al ized coun tries now sug -
gests a link be tween foe tal un der nu tri tion and in creased 
risk of  vari ous adult chronic dis eases—the “foe tal ori -
gins of  dis ease hy pothe sis.”1

1

FIGURE 1.1 : Nu tri tion through out the life cy cle

Source: Prepared by Nina Seres for the ACC/SCN-appointed Commission on the Nutrition Challenges of  the 21st Century.



Dur ing in fancy and early child hood, fre quent or
pro longed in fec tions and in ade quate in takes of  nu tri -
ents—par ticu larly en ergy, pro tein, vi ta min A, zinc, and
iron—ex ac er bate the ef fects of  foe tal growth re tar da -
tion. Most growth fal ter ing, re sult ing in un der weight
and stunt ing, oc curs within a rela tively short pe -
riod—from be fore birth un til about two years of  age.

Un der nu tri tion in early child hood has se ri ous
con se quences. Un der weight chil dren tend to have
more se vere ill nesses, in clud ing di ar rhoea and pneu -
mo nia. There is a strong ex po nen tial as so cia tion be -
tween the se ver ity of  un der weight and mor tal ity.2 It
has been es ti mated that out of  11.6 mil lion deaths
that oc curred in 1995 among chil dren un der five in
de vel op ing coun tries, 6.3 mil lion (54%) were as so ci -
ated with low weight- for- age. The ma jor ity of  these
deaths can be at trib uted to the po ten ti at ing ef fect of
mild to mod er ate un der nu tri tion.3 

The nu tri tion and health of  school- age chil dren in
de vel op ing coun tries have only re cently be gun to re -
ceive at ten tion. A long- standing as sump tion has been
that by school age a child has sur vived the most criti cal
pe riod and is no longer vul ner able. How ever, many of
the in fec tious dis eases af fect ing pre school chil dren per -
sist into the school years. Un til re cently, data on the nu -
tri tional status of  school- age chil dren were not rou -
tinely col lected, de spite grow ing evi dence, first, that
mal nu tri tion was wide spread in this age group, and sec -
ond, that these nu tri tional prob lems ad versely af fect
school at ten dance, per form ance, and learn ing.

In ado les cence, a sec ond pe riod of  rapid growth
may serve as a win dow of  op por tu nity for com -
pen sat ing for early child hood growth fail ure, al -
though the po ten tial for sig nifi cant catch- up at
this time is lim ited. Also, even if  the ado les cent
catches up on some lost growth, the ef fects of
early child hood un der nu tri tion on cog ni tive de vel -
op ment and be hav iour may not be fully re -
dressed.4 A stunted girl is thus most likely to be -
come a stunted ado les cent and later a stunted
woman. Apart from di rect ef fects on her health
and pro duc tiv ity, adult stunt ing and un der weight
in crease the chance that her chil dren will be born
with low birth weight. And so the cy cle turns.

It is im pera tive to pre vent foe tal and early child -
hood un der nu tri tion. Nu tri tion in ter ven tions in
preg nancy and early child hood can re sult in im -
prove ments in body size and com po si tion in ado les -
cents and young adults. Im prove ments in both
physi cal and in tel lec tual per form ance were also
found in a study by the In sti tute for Nu tri tion for
Cen tral Amer ica and Pan ama (INCAP).5

In vest ing in ma ter nal and child hood nu tri tion
will have both short- and long- term bene fits of  huge 
eco nomic and so cial sig nifi cance, in clud ing re duced
health care costs through out the life cy cle, in creased
edu ca bil ity and in tel lec tual ca pac ity, and in creased
adult pro duc tiv ity. No eco nomic analy sis can fully
cap ture the bene fits of  such sus tained men tal, physi -
cal, and so cial de vel op ment.

The life cy cle pro vides a strong frame work for
dis cuss ing the chal lenges fac ing hu man nu tri tion.
Al though in for ma tion is avail able on pre school chil -
dren in most re gions, the pau city of  data for other
age groups pre cludes sub- regional and re gional de -
scrip tions of  the nu tri tional prob lems faced at these
pe ri ods of  the life cy cle.

The causes of mal nu tri tion are com plex. Un der -
ly ing the im me di ate causes of mal nu tri tion will be a
fail ure of  ei ther the main food, health, or care pre con -
di tions for good nu tri tion. The widely used food-
 health- care con cep tual frame work, shown in Ap pen -
dix 1, of fers an ana lyti cal tool for por tray ing causes of
mal nu tri tion and is used through out this re port.

For the most part, the re sults in this Fourth Re port 
are pre sented ac cord ing to the re gions and sub-
 regions de fined by the United Na tions Popu la tion
Di vi sion. A list ing of  the coun tries within each sub-
 region is pro vided in Ap pen dix 2. These sub- regions
are dif fer ent from those used by the ACC/SCN
since 1987. The ob jec tive of  this change is to help
stan dard ize the use of  com mon re gions and sub-
 regions among UN agen cies. WHO be gan to use this 
clas si fi ca tion in 1993. Data de scribed in this chap ter
de rive from sta ble na tional popu la tions. The nu tri -
tional status of  refu gees and in ter nally dis placed
popu la tions is de scribed in Chap ter 5.

1.1 Intrauterine Growth
Retardation (IUGR)

IUGR re fers to foe tal growth that has been con strained 
by an in ade quate nu tri tional en vi ron ment in utero and,
thus char ac ter izes a new born that has not at tained its
growth po ten tial. These in fants are dis ad van taged be -
fore they en ter the world. Al though the clas si fi ca tion of  
IUGR is still based on in suf fi ciently stan dard ized ref er -
ence data,6 there are three dis tinct groups, as de picted in 
Fig ure 1.2. The ref er ence curve in this fig ure is the 10th

per cen tile of  a ref er ence popu la tion and takes into ac -
count ges ta tional age.

New borns in Group 1 are born af ter at least
37 weeks of  ges ta tion and weigh less than 2,500 g
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at birth. In most popu la -
tions this is the larg est
group of  new borns af fected
by in trau ter ine growth re -
tar da tion. Group 2 new -
borns are pre term and
weigh less than the 10th per -
cen tile at birth. New borns
in Group 3, a smaller group,
weigh less than the 10th per -
cen tile (fall be low the curve)
but have a birth weight greater
than 2,500 g.

In most cir cum stances
in de vel op ing coun tries, it is
not pos si ble to de ter mine
the ges ta tional age of  an in -
fant. Also, ref er ence curves
ad justed for ges ta tional age
are not widely em ployed.
There fore, low birth weight
(< 2,500 g) is of ten used as a
proxy for IUGR. In ci dence
rates of  low birth weight help to char ac ter ize nu tri tional 
status dur ing foe tal life for popu la tions, but they do not 
go far enough. This is be cause the in ci dence of  low
birth weight among pre term in fants will over es ti mate
poor growth due to nu tri tional causes (Group 2). On
the other hand, in ci dence rates of  low birth weight
among term in fants will un der es ti mate poor growth due 
to nu tri tional causes in term infants be cause not all in -
fants fal ling be low the 10th per cen tile ref er ence curve
are cap tured (that is, Group 3). In this re port we fo -
cus on the larg est group of  IUGR in fants, those in
Group 1, be cause this is the only group for which
rea sona bly good data are avail able.

Comparing Prevalences and Numbers

Ta ble 1.1 pres ents a pic ture of  IUGR glob ally and by 
re gion, as far as avail able data per mit. (Sta tis ti cal
meth ods are de scribed in Ap pen di ces 3 and 4.) In
the year 2000 it is es ti mated that 11.0% of  new borns 
in de vel op ing coun tries, or 11.7 mil lion in fants, have
low birth weight at term.a These chil dren are born
un der nour ished with lit tle chance of  fully catch ing
up. This is a ma jor global hu man de vel op ment prob -
lem with pro found short- and long- term con se -
quences for in di vidu als, com mu ni ties, and whole

popu la tions. Population- wide in ter ven tions aimed at 
pre vent ing foe tal growth re tar da tion are ur gently
needed in many de vel op ing coun tries.

Low birth weight at term is es pe cially com mon in
South Cen tral Asia, where 20.9% of  new borns are af -
fected; this sub- region ac counts for about 80% of  all
af fected new borns world wide. Low birth weight is also
com mon in Mid dle and West ern Af rica, where 14.9%
and 11.4% of  in fants have low birth weight at term, re -
spec tively. Data are not suf fi cient to pre pare es ti mates
for other parts of  Af rica. Low birth weight at term is
less com mon in Latin Amer ica and the Car ib bean than
in other parts of  the de vel op ing world. In ci dence rates
av er age 6.5% for this re gion as a whole and 6.2% for
South Amer ica. 

In all re gions the to tal number of  new borns
with IUGR is higher than the number af fected by
low birth weight. IUGR, de fined as all new borns fal -
ling be low the ref er ence curve in Fig ure 1.2, proba -
bly af fects about 24% or ap proxi mately 30 mil lion
new borns per year in de vel op ing coun tries.b,7

These es ti mates suf fer from im por tant quali ta -
tive and quan ti ta tive con straints ow ing to limi ta tions 
of  the avail able data. In some re gions only a small
pro por tion of  in fants are born in a health care fa cil -
ity where birth weight can be meas ured. How ever,
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FIGURE 1.2 : Dif fer ent types of  in trau ter ine growth
 retardation (IUGR)

Source: Adapted from 7.

a Low birth weight at term is also re ferred as “IUGR-LBW” in some pub li ca tions.
b This es ti mate is based on to tal live births for 1995. 



the es ti mates rep re sent a valid at tempt to quan tify
the mag ni tude and geo graphi cal dis tri bu tion of  foe -
tal un der nu tri tion for ad vo cacy and pub lic health
pur poses. The limi ta tions point to the need to im -
prove the avail abil ity and qual ity of  ges ta tional age
and birth weight data.

Causes

In de vel op ing coun tries, the ma jor de ter mi nants of
growth re tar da tion in utero are nu tri tional: in ade quate
ma ter nal nu tri tional status be fore con cep tion, short
ma ter nal stat ure (prin ci pally due to un der nu tri tion and
in fec tion dur ing child hood), and poor ma ter nal nu tri -
tion dur ing preg nancy (low ges ta tional weight gain, pri -
mar ily due to in ade quate die tary in take). Ma ter nal nu tri -
tion dur ing preg nancy is es pe cially im por tant. Low
preg nancy weight gain may ac count for more than 14% 
of  growth re tar da tion in utero; fur ther, in popu la tions

with a high preva lence of  short stat ure, low ma ter nal
height ac counts for about 18.5%.10 Preva lence rates are
high where pre- pregnancy weight- for- height is low—
un der nour ished women ob tain a greater bene fit than
other women from a given ges ta tional weight gain.11

Di ar rhoeal dis eases, in tes ti nal para si to sis, and
res pi ra tory in fec tions are com mon in de vel op ing
coun tries and may also have an im por tant im pact on
IUGR. These ill nesses may be as so ci ated with an im -
paired foe tal growth of, on av er age, 45 g per birth.12

Where it is en demic, ma laria is a ma jor de ter mi nant
of  IUGR. In fants born to women with pla cen tal
 malaria have a mean defi cit in birth weight of  about
170 g.13 Fur ther more, the ef fects of  ciga rette smok -
ing are be com ing a sig nifi cant fac tor in some de vel -
op ing coun tries.14

The im me di ate causes of  IUGR of ten op er ate
si mul ta ne ously with more deeply rooted un der ly ing
and ba sic causes. These causes re late to the care of
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TABLE 1.1 : Es ti mated in ci dence of  low birth weight and ex pected number of
 affected new borns, 2000

UN regions and
sub-regions

LBW (Groups 1 and 2)a LBW at term (Group 1)a

Incidence
(%)

Number
(thousand)

Incidence
(%)

Number
(thousand)

Af rica  n/a    n/a  n/a    n/a
  East ern  n/a    n/a  n/a    n/a
  Mid dle 21.3   853 14.9    597
  North ern  n/a   n/a  n/a    n/a
  South ern  n/a   n/a  n/a    n/a
  West ern 17.2  1,451 11.4    962
Asiab 18.0 13,774 12.3  9,344
  East ernb  5.8  1,250  1.9    409
  South Cen tral 28.3 10,917 20.9  8,062
  South- East 10.3  1,190  5.6    647
  West ern  8.3    417  4.5    226
Latin Amer ica and the Car ib bean 11.5  1,329  6.5    755
  Car ib bean 11.7     91  6.7     52
  Cen tral Amer ica 12.3    422  7.2    247
  South Amer ica 11.1    816  6.2    456
Oceaniac 15.0    29.2  9.8     19
  Mela ne sia 15.4     29  9.9     19
  Mi cro ne sia  n/a    n/a  n/a    n/a
  Poly ne sia  4.0    0.2  0.2   0.03
All de vel op ing coun triesd 16.4 17,436 11.0 11,677

Sources: 8 (in ci dence of  LBW); 7 (in ci dence of  LBW at term). Num ber of  new borns af fected was ob tained by ap -
ply ing in ci dence es ti mates to the to tal number of  live births, ob tained from 9.

Notes: Data for LBW and LBW at term re fer to birth weights < 2,500 g. n/a = not avail able be cause cov er age of  live 
births < 80%.

a Groups defined in Fig ure 1.2.
b Ex cludes Ja pan.
c Ex cludes Aus tra lia and New Zea land.
d Weighted av er age of  in ci dences in each coun try



women, ac cess to and qual ity of  health serv ices, en -
vi ron mental hy giene and sani ta tion, house hold food
se cu rity, edu ca tional status, and pov erty.

In in dus tri al ized coun tries, ciga rette smok ing is
the most im por tant de ter mi nant of  IUGR, fol lowed 
by low ges ta tional weight gain and low pre-preg nancy
body mass in dex.12 The etio logi cal roles of  pre-
 eclampsia, short stat ure, ge netic fac tors, and al co hol
and drug use dur ing preg nancy are well es tab lished
but are quan ti ta tively less im por tant. In in dus tri al -
ized coun tries, the con tri bu tion of  so cio eco nomic
fac tors to IUGR in ci dence re mains un known af ter
con trol ling for the fac tors dis cussed above.14

The etio logi cal roles of mi cro nu tri ents in IUGR 
re main to be clari fied in de vel op ing and in dus tri al -
ized coun tries. Some have ar gued that ran dom ized
tri als are re quired to de fine the pos si ble ef fects of
fo late, iron, cal cium, vi ta mins D and A, mag ne sium,
and zinc, es pe cially in de vel op ing coun tries.15  Others 
ar gue that the use of mul ti ple vi ta min and min eral
sup ple ments by women in de vel op ing coun tries is an 
im por tant strat egy to im prove mi cro nu tri ent status
and bene fit women’s health, preg nancy out come,
and child health.16 The NAS sug gests that a strat egy
to pro mote in creased con sump tion of mul ti ple mi -
cro nu tri ents si mul ta ne ously would be more ef fec tive 
than the pro mo tion of  a se lect few.17

Consequences

It has been es ti mated that for term in fants weigh -
ing 2,000–2,500 g at birth, the risk of neo na tal
death is four times higher than for in fants weigh -
ing 2,500–3,000 g, and ten times higher than for in -
fants weigh ing 3,000–3,500 g.18 In de vel op ing
coun tries with a high preva lence of low weight at
birth, IUGR in fants ac count for the ma jor ity of
neo na tal deaths. Al though the as so cia tion be -
tween IUGR and in creased mor tal ity is strong est
dur ing the im me di ate neo na tal pe riod (seven days),
it ex tends be yond this time. Fur ther more, there is
an in creased risk of di ar rhoea in term in fants be -
low 2,500 g and an in creased risk of pneu mo nia in
IUGR in fants in de vel op ing coun tries.18

IUGR has sig nifi cant long- term con se quences on
body size, com po si tion, and mus cle strength. IUGR
new borns in in dus tri al ized coun tries par tially catch up
rela tive to con trols dur ing the first two years of  life.
How ever, this is usu ally not enough to com pen sate for
pre na tal growth re tar da tion. These in fants will be about 
5 cm shorter and 5 kg lighter in adult hood.19–21 In
 Guatemala, IUGR new borns also showed par tial
catch- up dur ing the first two years of  life and then

main tained their achieved place in the growth dis tri bu -
tion. Gua te ma lan IUGR in fants were shorter, lighter,
and weaker than non- IUGR con trols as ado les cents
and young adults and were also about 5 cm shorter and
5 kg lighter as adults.22

Some, but not all, stud ies evalu at ing neu ro de vel -
op men tal out comes in IUGR in fants have shown
the pres ence of  neu ro logi cal dys func tion, par ticu -
larly in males of  low so cio eco nomic status. Neu ro -
logi cal dys func tion is as so ci ated with at ten tion defi -
cits, hy per ac tiv ity, clum si ness, and poor school
per form ance.23 The ef fects on cog ni tive de vel op -
ment and be hav iour in the first six years of  life are
still un clear, al though defi cits in cog ni tion have been
found in chil dren with very low birth weights.24

Most im mune func tions have been shown to be
im paired in IUGR in fants. The greater the foe tal
growth re tar da tion, the greater the im pair ment of
the im mune com pe tence. This im pair ment may be
sus tained through child hood.25–27 One study links
dis pro por tion ate foe tal growth to al tered im mu no -
globu lin E con cen tra tions in adult life,28 and an other 
links it to auto im mune thy roid dis ease.29

There is evi dence of  as so cia tions be tween re tarded 
foe tal growth and blood pres sure, noninsulin-
 dependent dia be tes, coro nary heart dis ease, and can cer
in adult life. Bark er’s foe tal ori gins of  dis ease hy pothe sis 
pos its that nu tri tional in sults dur ing criti cal pe ri ods of
ges ta tion and early in fancy, fol lowed by rela tive af flu -
ence, in crease the risks of  chronic dis eases in adult -
hood as de scribed in Box 1.1.1 The nu tri tion tran si -
tion—that is, the shifts in die tary pat terns and life style
that have re sulted from ur bani za tion and rapid eco -
nomic de vel op ment—may ac cel er ate the emer gence
of  adult con se quences of  early un der nu tri tion.30

1.2 Undernutrition in
Preschool Children

This sec tion de scribes the es ti mated preva lence and
number of  pre school (un der five years old) chil dren
suf fer ing from stunt ing, un der weight, and wast ing at 
global, re gional, and sub- regional lev els. 

Defining Indices and Indicators
• Stunt ing. The an thro pomet ric in dex height-

 for- age re flects lin ear growth achieved pre- and
post na tally with its defi cits in di cat ing long- term, 
cu mu la tive ef fects of in ade quate nu tri tion
and/or health. Short ness in height re fers to low
height- for- age that may re flect ei ther nor mal
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The Foe tal Ori gins of Dis ease

Genes pro vide a gen eral rec ipe for mak ing a hu man be ing, but the hu man be ing 
is de ter mined by the in gre di ents pro vided by the mother.

—David Barker

The “foe tal ori gins of adult
dis ease” hy pothe sis origi -
nated in the 1980s when

Pro fes sor David Barker of the Uni ver sity of
South amp ton noted a link be tween low birth -
weight and the in ci dence of car dio vas cu lar dis -
ease among middle- aged men and women born
in the United King dom. More than 30 stud ies
around the world have in di cated that low-
 birthweight term in fants have a higher in ci dence
of hy per ten sion later in life than those with a nor -
mal birth weight, in de pend ent of adult so cial class 
and other adult risk fac tors as smok ing, drink ing,
and over eat ing. Low birth weight, as well as thin -
ness at birth, has also been cor re lated with glu -
cose in tol er ance in child hood and noninsulin-
 dependent dia be tes in later life.

In one stark ex am ple, semi- starved Dutch
women in the clos ing stages of  World War II
gave birth to chil dren who as adults were es pe -
cially vul ner able to dia be tes, high blood pres sure,
and coro nary heart dis ease. This re la tion ship was
found to be par ticu larly strongly as so ci ated with
preg nan cies that were sub jected to food short -
ages in the third tri mes ter of  preg nancy.

The “Barker hy pothe sis” pos its that ma ter -
nal die tary im bal ances at criti cal pe ri ods of  de vel -
op ment in utero can trig ger an adap tive re dis tri bu -
tion of  foe tal re sources, in clud ing growth
re tar da tion. Such ad ap ta tions af fect foe tal struc -
ture and me tabo lism in ways that pre dis pose the
in di vid ual to later car dio vas cu lar and en do crine
dis eases. The cor re la tion be tween low birth -
weight and later car dio vas cu lar dis ease and

dia be tes may arise from the fact that nu tri tional
dep ri va tion in utero pro grammes a new born for a
life of  scar city. Prob lems arise when the child’s
sys tem is later con fronted by a world of  plenty.

Re cent stud ies have shown a link with im mune
sys tem de vel op ment and sub se quent risk of
infection- related mor tal ity in adult hood. A 1997
analy sis of  over a thou sand deaths in one Gam bian
com mu nity has shown that in fants born in the wet
sea son were ten times more likely than in fants born
in the dry sea son to die pre ma turely in adult hood,
mainly from in fec tions. The dif fer ence was mani -
fested only af ter ado les cence. This phe nome non
may be due to ab nor mal growth of  the thy mus
gland (im mune cell pro ducer) or the lymph sys tem
(im mune cell trans porter) dur ing preg nancy.31

With re gard to fu ture re search, there is a need
to prog ress be yond epi de mi ol ogi cal as so cia tions to
greater un der stand ing of  the cel lu lar and mo lecu lar
pro cesses that un der lie them. We need to know
what fac tors limit the de liv ery of  nu tri ents and oxy -
gen to the hu man foe tus, how the foe tus adapts to a
lim ited sup ply, how these ad ap ta tions pro gramme
the struc ture and physi ol ogy of  the body, and by
what mo lecu lar mecha nisms nu tri ents and hor -
mones al ter gene ex pres sion. Fur ther re search re -
quires a strat egy of  in ter de pend ent clini cal, ani mal,
and epi de mi ol ogi cal stud ies.

The foe tal ori gins of  dis ease pro vide even
greater jus ti fi ca tion for pri ori tiz ing nu tri tion of  girls
and women, for avoid ing in utero and post utero nu tri -
tional im bal ances, and for smooth ing nu tri tion tran -
si tions. Es sen tially it calls for a long- term life cy cle
ap proach to nu tri tion im prove ment. n

BOX 1.1



varia tion in growth or a defi cit in growth. Stunt -
ing re fers to short ness that is a defi cit or lin ear
growth that has failed to reach ge netic po ten tial
as a re sult of poor diet and dis ease. Stunt ing is
de fined as low height- for- age at < –2 stan dard
de via tions (SD) of the me dian value of the Na -
tional Cen ter for Health Sta tis tics/World
Health Or gani za tion (NCHS/WHO) in ter na -
tional growth ref er ence.2 Se vere stunt ing is de -
fined as < –3 SD.

• Un der weight. The an thro pomet ric in dex weight-
for-age rep re sents body mass rela tive to age.
Weight- for- age is in flu enced by the height and
weight of a child and is thus a com pos ite of
stunt ing and wast ing, mak ing in ter pre ta tion of
this in di ca tor dif fi cult. In the ab sence of wast ing, 
both weight- for- age and height- for- age re flect
the long- term nu tri tion and health ex pe ri ence of
the in di vid ual or popu la tion. Un der weight re fers 

to a defi cit and is de fined as low weight- for- age
at < –2 SD of the me dian value of the NCHS/
WHO in ter na tional ref er ence.2

• Wast ing de scribes a re cent and se vere pro cess
that has pro duced a sub stan tial weight loss, usu -
ally as a con se quence of acute short age of food
and/or se vere dis ease. Chronic die tary defi cit or
dis ease can also lead to wast ing. The an thro -
pomet ric in dex weight- for- height re flects body
weight rela tive to height. Wast ing re fers to low
weight- for- height at < –2 SD of the me dian
value of the NCHS/WHO in ter na tional
weight- for- height ref er ence. Se vere wast ing is
de fined as < –3 SD. The sta tis ti cally ex pected
preva lence of wast ing (as with un der weight and
stunt ing) is be tween 2 and 3%, given the nor mal
dis tri bu tion of wast ing rates.2 This in di ca tor is
used ex ten sively in emer gency set tings.
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A Growth Curve for the 21st Cen tury

In fants fed ac cord ing to WHO
rec om men da tions and liv ing in
con di tions that fa vour the

achieve ment of ge netic growth po ten tial grow
less rap idly than the NCHS/WHO In ter na tional
Growth Ref er ence,2 par ticu larly af ter 4–6
months. A sig nifi cant dis crep ancy of ap proxi -
mately half a stan dard de via tion in es ti mated
height status arises im me di ately be fore and af ter
24 months of age. The dis tri bu tions of weight-
 for- age and weight- for height are skewed, re flect -
ing a sub stan tial level of child hood obe sity. These 
draw backs led a WHO Ex pert Com mit tee on
Physi cal Status in 1995 to rec om mend the de vel -
op ment of a new growth ref er ence.

A mul ti coun try growth ref er ence study spe -
cifi cally de signed for this pur pose was launched
in 1997. De pend ing on the avail abil ity of  funds,
data col lec tion is ex pected to be com plete in
2003. The study is be ing un der taken in seven
coun tries in di verse geo graphi cal ar eas, us ing
sam ples of  in fants and chil dren whose care giv ers 

fol low rec og nized health rec om men da tions.32

The re search de sign com bines a lon gi tu di nal
study from birth to 24 months of  age of  300
new borns per coun try, with a cross- sectional
study of  1,400 chil dren aged 18–71 months per
site. More than 13,000 healthy in fants and chil -
dren will be in volved in the study.

The new in ter na tional growth ref er ence will
achieve sev eral aims. Most im por tant, it will pro -
vide a sci en tifi cally re li able de scrip tor of  physio-
l ogic growth and a pow er ful tool for child health
ad vo cates. This will be achieved by ap ply ing the
high est sci en tific rigor in a com plex field- based
proj ect. An other ob jec tive will be to stress that
hu man growth dur ing the first five years of  life is
very simi lar across groups of  chil dren of  dif fer -
ent eth nic back grounds. Equally im por tant, the
new growth ref er ence will set growth of  the
breast fed in fant as the stan dard to match. Fu ture
preva lence es ti mates based on the new ref er ence
will clearly be af fected to the ex tent that the new
ref er ence dif fers from the cur rent one. n

BOX 1.2



Comparing Prevalences and Numbers

Ta ble 1.2 and Ta ble 1.3 show the es ti mated preva -
lences and num bers of  stunted and un der weight
 children, re spec tively, for the UN re gions and sub-
 regions.c Mul ti level mod el ling—the same sta tis ti cal
method de scribed in the Third Re port—was used for
this re port to de velop the trend pro jec tions for both
stunt ing and un der weight. These ta bles were pre pared 
for the ACC/SCN by the De part ment of Nu tri tion
for Health and De vel op ment of WHO. All sur vey
data were taken from the WHO Global Da ta base on
Child Growth and Mal nu tri tion.33 The lat est avail able
na tional preva lence rates ap pear in Ap pen dix 5. The
na tional sur vey data are of  vari able qual ity, and some
sur veys are more than ten years old.

Data were avail able from at least one sur vey for
107 coun tries for the es ti ma tion of  stunt ing preva -
lences and from 108 coun tries for the es ti ma tion of
un der weight preva lences. Data were avail able from
at least two sur veys for 65 coun tries for es ti ma tion
of  trends in stunt ing. For trends in un der weight,
data were avail able from two sur veys for 68 coun -
tries. There are no dif fer ences in preva lence rates for

boys and girls for stunt ing, un der weight, or wast ing,
so re sults are not dis ag gre gated by gen der.

Es ti mates of  the num bers of  un der nour ished
pre school chil dren were de rived by ap ply ing the es ti -
mated preva lences to the es ti mated to tal pre school
popu la tion for each re gion and sub- region taken
from UN popu la tion pro jec tions.9 Thus, es ti mates
of  num bers cover all coun tries within re gions, in -
clud ing those that did not have a sur vey to con trib -
ute to the preva lence es ti mate.

STUNTING

In 2000, it is es ti mated that 32.5% of  chil dren un der
five in de vel op ing coun tries are stunted. There has
been a steady im prove ment since 1980 when the es -
ti mated global preva lence was nearly one half
(47.1%). By 2005, the es ti mated global preva lence
will be fur ther re duced to about 29.0%. Still, the
num bers are ex tremely high. Some 182 mil lion pre -
school chil dren will be stunted in 2000, de creas ing to 
about 165 mil lion in 2005. More than two- thirds
(70%) of  these chil dren live in Asia (of  which 61%
are in South Cen tral Asia), while some 24% live in
Sub- Saharan Af rica.
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TABLE 1.2 : Es ti mated preva lence and number of  stunted chil dren, 1980–2005

UN regions and
sub-regions

Prevalence of  stunting (%) Number stunted (million)

1980 1985 1990 1995 2000 2005 1980 1985 1990 1995 2000 2005

Af rica 40.5 39.2 37.8 36.5 35.2 33.8  34.78  38.51  41.68  44.51  47.30  49.40
East ern 46.5 46.9 47.3 47.7 48.1 48.5  12.88  14.83  17.13  19.28  22.03  24.41
North ern 32.7 29.6 26.5 23.3 20.2 17.0   6.01   6.01   5.55   4.90   4.44   3.86
West ern 36.2 35.8 35.5 35.2 34.9 34.6   9.04  10.51  11.99  13.47  14.74  16.03

Asia 52.2 47.7 43.3 38.8 34.4 29.9 173.37 169.72 167.66 143.49 127.80 110.19
South Cen tral 60.8 56.5 52.2 48.0 43.7 39.4  89.36  93.45  93.36  83.62  78.53  72.28
South- East 52.4 47.5 42.6 37.7 32.8 27.9  27.71  26.47  24.24  21.51  18.94  15.78

Latin Amer ica and the
Car ib bean 25.6 22.3 19.1 15.8 12.6  9.3  13.19  11.87  10.38   8.59   6.82   5.11

Car ib bean 27.1 24.4 21.7 19.0 16.3 13.7   0.92   0.86   0.81   0.71   0.61   0.51
Cen tral Amer ica 26.1 25.6 25.0 24.5 24.0 23.5   3.87   3.81   3.87   3.94   3.92   3.82
South Amer ica 25.1 21.1 17.2 13.2  9.3  5.3   8.38   7.35   6.05   4.55   3.16   1.84

Oceania  n/a  n/a  n/a  n/a  n/a  n/a    n/a    n/a    n/a    n/a    n/a    n/a
All de vel op ing coun tries 47.1 43.4 39.8 36.0 32.5 29.0 221.35 220.10 219.73 196.59 181.92 164.70

Source: 34. 
Notes:  Stunt ing is de fined as low height- for- age at < –2 stan dard de via tions of  the me dian value of  the NCHS/WHO in ter na tional

growth ref er ence.  n/a = not avail able.

c The ma jor ity of the es ti mated preva lences can not be com pared with those pub lished in the Third Re port  be cause of the dif fer ent com po -
si tion of re gions. How ever, the es ti mated preva lence for all de vel op ing coun tries and for South Amer ica can be com pared with the Third
Re port. In both cases, the con fi dence in ter vals of the es ti mates do in clude the mid point es ti mates; thus there is con sis tency be tween the
two re ports.



As pre vi ously re ported,35 lev els of  stunt ing vary
across re gions. The high est lev els of  stunt ing are es ti -
mated for East ern Af rica, where on av er age 48.1% of
pre school chil dren are af fected in 2000. This re gion in -
cludes Ethio pia, where a na tional sur vey in 1992 found
that 64.2% were stunted. Na tional sur veys in Ma lawi
(1995) and Zam bia (1996/97) found stunt ing preva -
lences of  48.3% and 42.4%, re spec tively. In East ern
Africa, stunt ing is in creas ing at 0.08 per cent age points
per year. This trend, to gether with high popu la tion
growth rates, trans lates into larger num bers of  East Af -
ri can chil dren stunted each year. Over the pe riod 2000
to 2005, num bers are ex pected to in crease from about
22 to 24.4 mil lion pre school chil dren stunted.

Al though stunt ing is wide spread in South Cen tral
Asia, the trend in this re gion is to wards im prove ment.
South Cen tral Asia in cludes Af ghani stan, Bang la desh,
In dia, and Paki stan, which all have high lev els of  child
un der nu tri tion. Cen tral Asian coun tries, for merly part 
of  the So viet Un ion, are also in cluded in this re gion.
These coun tries re port sur pris ingly high preva lences
of  stunt ing: Kyr gyz stan, 24.8% in 1997, and Uzbeki -
stan, 31.3% in 1996. The es ti mated preva lence for
South Cen tral Asia as a whole in 2000 is 43.7%. This
rate is de creas ing by 0.85 per cent age points per year.
The number of  stunted chil dren de clined over the
1990s. If  this trend con tin ues, about 6.25 mil lion
fewer chil dren will be stunted in South Cen tral Asia by 
2005 com pared with 2000.

The West ern Af ri can sub- region has a much lower
es ti mated preva lence than ei ther East ern Af rica or
South Cen tral Asia: 34.9% in 2000. How ever, the
preva lence has stag nated over re cent years, and popu la -
tion num bers are in creas ing. The number of  stunted
chil dren in this re gion there fore con tin ues to rise. Be -
tween 2000 and 2005, the number of  stunted chil dren
will in crease by about one and a half mil lion. To a large
ex tent the trend in this sub- region will be driven by Ni -
ge ria, which has by far the larg est child popu la tion in
this group of  coun tries. For South ern Af rica, the sub-
 regional preva lence of  stunt ing is 23.7%, ac cord ing to
sur veys car ried out in Le so tho, Na mibia, and South
 Africa.d It was not pos si ble to es ti mate a trend for this
sub- region, ow ing to lack of  re peated sur veys. Na tional 
preva lences docu mented in the most re cent sur veys
avail able for four of  the five coun tries in this sub-
 region range from 22.5% in South Af rica (1994–95) to
44% in Le so tho (1996).

About one- third (32.8%) of  South- East Asian
pre school chil dren are stunted in 2000. This re gion
has been ex pe ri enc ing the high est rate of  im prove -
ment, at 0.98 per cent age points per year, or a 10-
 percentage- point re duc tion be tween 1990 and 2000.
This means that the number of  chil dren stunted is
fal ling stead ily and will con tinue to do so; it is pro -
jected to drop by more than 3 mil lion be tween 2000
and 2005. Still, some 19 mil lion chil dren in this re -
gion are stunted in 2000. The ef fects of  the fi nan cial
cri sis in this re gion are dis cussed in sec tion 4.2.

About one in five pre school chil dren in North -
ern Af rica is stunted, trans lat ing into some 4.4 mil -
lion chil dren. The steady de cline in both preva lences
and num bers is fore cast to con tinue, re sult ing in a
 3-percentage-point de cline be tween 2000 and 2005.
This re gion com prises seven North Af ri can coun -
tries, as well as the Su dan. (There are about 4 mil lion
in ter nally dis placed per sons in the Su dan, fami lies
nor mally not reached dur ing na tional nu tri tion sur -
veys.) Egypt, with the larg est child popu la tion in this
sub- region, may drive the over all pat tern of  im -
prove ment in the com ing years for this group of
coun tries. The most re cent sur vey in Egypt
(1997–98) shows that about 24.9% of  pre school
chil dren are stunted.

The es ti mated preva lence for Latin Amer ica and 
the Car ib bean as a whole (12.6%) con tin ues to de -
cline, by an av er age of  0.79 per cent age points per
year in South Amer ica. By 2005 only 5.3% of  South
Ameri can pre school chil dren will be stunted. As dis -
cussed later in this re port, un der nu tri tion is be ing re -
placed by over weight in some South Ameri can coun -
tries. Cen tral Amer ica, how ever, has an es ti mated
preva lence of  24.0% and no sig nifi cant im prove -
ment fore cast over the next five years. In deed the
num bers of  stunted chil dren in Cen tral Amer ica
have re mained about con stant from 1980 to 2000.

UNDERWEIGHT

Un der weight, due to chronic un der nu tri tion or to wast -
ing or to both, af fects fewer chil dren glob ally than
stunt ing. How ever, un der weight is still wide spread
among developing- country chil dren. In 2000 it is es ti -
mated that 26.7% of  pre school chil dren in de vel op ing
coun tries are un der weight. Un der weight has de clined
stead ily since 1980, when 37.4% of  the world’s pre -
school chil dren were un der weight. The global

9

Chapter 1
Nutrition Throughout the Life Cycle

d This sub- regional preva lence is based on sur vey data, not on the model em ployed for all other es ti mates, be cause there is in suf fi cient
 recent sur vey cov er age in this sub- region.



preva lence will reach 24.3% by 2005. Global num bers
will de crease from 150 mil lion to 138 mil lion be tween
2000 and 2005. The ma jor ity of  un der weight chil dren
(52%) live in South Cen tral Asia.

South Cen tral Asia is the worst af fected sub-
 region, with some 43.6% of  chil dren un der weight.
This trans lates into al most 79 mil lion chil dren un -
der weight. How ever, preva lence and num bers con -
tinue to de cline. By 2005 the es ti mated preva lence
will drop a fur ther 3.6% to 40.0%. The number of
un der weight chil dren has been de creas ing since
about 1990 and is ex pected to con tinue. By 2005
some 5 mil lion fewer chil dren will be un der weight.

Both West ern and East ern Af rica have lower
preva lences (36.5% and 35.9% re spec tively) than
South Cen tral Asia, but the situa tion is de te rio rat -
ing. Coun tries of East ern Af rica are ex pe ri enc ing
a rise in un der weight of  0.56 per cent age points
per year, or a full 5- percentage- point in crease be -
tween 1995 and 2005. Dur ing this pe riod num bers
have in creased by about 6 mil lion. The trend in
East ern Af rica is very wor ry ing. West ern Af rica
has seen an in crease of  0.32 per cent age points per
year in re cent years. The in crease in un der weight
among West ern Af ri can chil dren is ex plained in
part by the high rates of  wast ing in this re gion, dis -
cussed be low.

There is much less un der weight among North Af -
ri can chil dren (14.0%). This re gion is more simi lar to
the Car ib bean (11.5%) and Cen tral Amer ica (15.4%)
than to ei ther Af rica or Asia. Un der weight in South

Amer ica will have been elimi nated by 2005, when the
re gional preva lence es ti mate reaches 2.3%. Simi lar
prog ress is not be ing achieved in Cen tral Amer ica,
where there has been no im prove ment over the past 20
years in ei ther preva lence or num bers. In South- East
Asia the es ti mated preva lence, which has been fal ling
stead ily since 1980, is fore cast to de crease fur ther by
2005 to 25.3%. Still, some 14 mil lion chil dren in South-
East Asia will be un der weight.

The World Sum mit for Chil dren set a global goal 
of  halv ing se vere and mod er ate mal nu tri tion among
chil dren un der five be tween 1990 and 2000. Our
analy sis in di cates that only South Amer ica will have
achieved this goal. In this re gion the over all rate has
de creased from 8.2% in 1990 to 3.2% in 2000. Pro -
gress has been steady and sig nifi cant in South Cen -
tral Asia (from 50.9% to 43.6%), but the rate of
prog ress is all too slow. North ern Af rica, with higher 
mean house hold in comes, has seen very slow prog -
ress, from 15.6% to 14.0%. In other parts of  Af rica,
8.4 mil lion more chil dren are un der weight now than
in 1990.

WASTING

An es ti mated 50 mil lion pre school chil dren were
wasted in 1995 (Ta ble 1.4). Wast ing is not as com -
mon as stunt ing or un der weight in any re gion; the
global preva lence is about 9.4%. Wast ing rates can
change rap idly, how ever, es pe cially in situa tions of
emer gency food short age and popu la tion dis place -
ment. This is dis cussed fur ther in sec tion 5.1.
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TABLE 1.3 : Es ti mated preva lence and number of  un der weight pre school chil dren, 1980–2005

UN regions and
sub-regions

Prevalence of  underweight (%) Number underweight (million)

1980 1985 1990 1995 2000 2005 1980 1985 1990 1995 2000 2005

Af rica 26.2 26.7 27.3 27.9 28.5 29.1 22.47 26.30 30.11 34.03 38.32 42.45
East ern 24.9 27.7 30.4 33.2 35.9 38.7 6.92 8.76 11.03 13.42 16.47 19.48
North ern 17.5 16.4 15.6 14.8 14.0 13.2 3.22 3.32 3.27 3.11 3.08 2.99
West ern 30.1 31.7 33.3 34.9 36.5 38.1 7.51 9.29 11.23 13.34 15.41 17.66

Asia 43.9 40.2 36.5 32.8 29.0 25.3 145.95 142.95 141.31 121.03 107.91 93.16
South Cen tral 58.1 54.5 50.9 47.3 43.6 40.0 85.35 90.06 90.90 82.40 78.49 73.48
South- East 43.5 39.9 36.2 32.6 28.9 25.3 23.00 22.21 20.60 18.56 16.68 14.27

Latin Amer ica and the
Car ib bean 14.2 12.2 10.2 8.3 6.3 4.3 7.32 6.50 5.57 4.48 3.40 2.35

Car ib bean 22.9 20.1 17.2 14.4 11.5 8.7 0.78 0.71 0.65 0.54 0.43 0.32
Cen tral Amer ica 15.1 15.2 15.2 15.3 15.4 15.4 2.24 2.26 2.36 2.46 2.52 2.51
South Amer ica 13.2 10.7 8.2 5.7 3.2 2.3 4.40 3.71 2.88 1.96 1.08 0.80

Oceania n/a n/a n/a n/a n/a n/a   n/a   n/a   n/a   n/a   n/a   n/a
All de vel op ing coun tries 37.4 34.7 32.1 29.2 26.7 24.3 175.74 175.75 176.99 159.55 149.63 137.95

Source: 34.
Notes: Un der weight is de fined as low weight- for- age at < –2 stan dard de via tions of  the me dian value of  the NCHS/WHO in ter na -

tional growth ref er ence. n/a = not avail able.



These up dated re sults are simi lar to those pub -
lished by WHO in 1997,e but there has been a sub -
stan tial in crease in wast ing among West ern Af ri can
chil dren. This in crease helps ex plain the high rates
of  un der weight in these coun tries. West ern Af rica
and South Cen tral Asia have the high est preva lences
of  wast ing (both about 15.5%) fol lowed by South-
 East Asia (10.4%). Cen tral Amer ica pres ents low lev -
els, and South Amer ica and South ern Af rica are
close to the sta tis ti cally ex pected preva lence, im ply -
ing that wast ing is not com mon in these chil dren.

Exploring the Changes in Preschool
Nutrition in Sub-Saharan Africa

The re gion that has seen the least over all im prove -
ment in the nu tri tional status of  its chil dren is Sub-
 Saharan Af rica, where one- half  of  the 25 coun tries
with more than one na tional sur vey in di cated a rise
in stunt ing rates.35

What ex plains the dif fer ential prog ress across
coun tries in re duc ing child mal nu tri tion and the slow 
prog ress of  this re gion as a whole? The causes of
child mal nu tri tion are com plex, mul ti di men sional,
and in ter re lated, rang ing from fac tors as fun da men -
tal as po liti cal in sta bil ity and slow eco nomic growth
to those as spe cific in their mani fes ta tion as res pi ra -
tory in fec tion and di ar rhoeal dis ease. This is well il -
lus trated by the frame work in Ap pen dix 1. De ter mi -
nants also dif fer con sid era bly across geo graphi cal
ar eas. None the less, us ing cross- country re gres sion
analy sis it is pos si ble to gain a gen eral sense of  the
rela tive im por tance and con tri bu tion of  some broad
causal fac tors for the de vel op ing world as a whole. A
re cent study un der took such an analy sis us ing na -
tional un der weight preva lence rates col lected from
1970 to 1995 for chil dren un der five years of  age.36

This IFPRI study, which is de scribed in Ap pen dix 6,
found that women’s edu ca tional and so cial status,
na tional per cap ita food avail abil ity, and ac cess to
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TABLE 1.4 : Preva lence and number of  wasted pre school chil dren, 1995

UN regions and
sub-regions

Survey countries/
total countriesa

Population covered
by surveys (%)

Prevalence of
wasting (%)

Number wasted
(million)

Af rica  43/53 94.5  9.6 11.06
East ern  16/17 95.8  7.0  2.74
Mid dle    5/9 84.6  8.6  1.36
North ern    6/6 99.8  7.2  1.46
South ern    4/5 95.9  2.9  0.17
West ern  12/16 94.2 15.6  5.33

Asia  31/46 93.7 10.4 37.87
East ern    2/4 94.4  3.4  3.73
South Cen tral  12/14 99.2 15.4 27.27
South- East   5/10 84.0 10.4  5.75
West ern  12/18 70.7  5.1  1.12

Latin Amer ica and the
Car ib bean  21/31 97.2  2.9  1.59

Car ib bean   4/13 64.8  n/a  n/a
Cen tral Amer ica    7/8 99.8  4.9  0.79
South Amer ica  10/12 99.6  1.8  0.64

Oceania    n/a  n/a  n/a  n/a
De vel op ing coun tries 99/147 94.1  9.4 50.59

Source: 34.
Notes: Wast ing is de fined as low weight- for- height at < –2 stan dard de via tions of  the me dian value of  the

NCHS/WHO in ter na tional growth ref er ence. n/a = not avail able be cause of  in suf fi cient data.
a Num ber of  coun tries that have na tional sur veys out of  the to tal number of  coun tries for each sub- region.

e In 1997, WHO re ported sub- regional, re gional, and global es ti mates for the preva lence and number of wasted chil dren un der five years
old for 1995.33 These es ti mates were de rived from na tion ally rep re sen ta tive data us ing a weighted preva lence ap proach for sub- regions
where the pro por tion of chil dren cov ered by na tional sur veys was at least 70%. For this Fourth Re port, WHO has up dated these 1995 es ti -
mates on the ba sis of re cent data (as of June 1999), al though the me dian sur vey year for the coun tries that have na tion ally rep re sen ta tive
data does not per mit an es ti mate be yond 1995.



safe wa ter were im por tant un der ly ing de ter mi nants
of  child nu tri tional status at a global level.

In a fur ther analy sis for Sub-Sa ha ran Af rica, coun -
tries for which data over time were avail able for some
por tion of  the 1970 to 1995 pe riod were di vided into
two groups: (1) those with pe ri ods of  de creased preva -
lence (“im prov ing”) and (2) those with pe ri ods of  in -
creased un der weight preva lence (“de te rio rat ing”). Ap -
pen dix 7 lists the coun tries and time pe ri ods.

Ta ble 1.5 re ports the dif fer ences across the two
groups in un der weight rates and in the fac tors iden ti -
fied as im por tant de ter mi nants of  un der weight in
the pre ced ing global analy sis. The av er age de crease
in un der weight preva lence for the “im prov ing”
group is 5.5 per cent age points, while the av er age in -
crease for the “de te rio rat ing” group is 6.0 per cent -
age points. When the in ter group dif fer ences among
the po ten tial de ter mi nants were ex am ined, two were
found to be sta tis ti cally sig nifi cant: dif fer ences in
women’s rela tive status and in per cap ita die tary en -
ergy sup ply.

The proxy vari able for women’s rela tive
status—the ra tio of  fe male life ex pec tancy to male
life ex pec tancy—ac tu ally de clined for both groups,
but the de cline for the “de te rio rat ing” group was
five times larger than that for the “im prov ing”
group. One would ex pect such de clines in women’s
rela tive status to have had a nega tive im pact on child

nu tri tion for both groups, wip ing out some of  the
gains made through im prove ments in the other fac -
tors con sid ered. Coun tries that are bet ter able to
pro tect women’s status rela tive to men’s will be more
likely to ex pe ri ence im prove ments in child nu tri -
tional status.

The fe male sec on dary en roll ment rate im proved 
for both sets of  coun tries. The in crease in the en roll -
ment rate for the “im prov ing” group is more than
dou ble that of  the “de te rio rat ing” group, al though
this dif fer ence is not sta tis ti cally sig nifi cant. 

Dif fer ences in food avail abil ity were very im por -
tant. “Im prov ing” coun tries had an av er age in crease
in per cap ita die tary en ergy sup ply of  82 ki lo calo ries, 
com pared with an av er age de crease of  92 ki lo calo -
ries in the other group. In the case of  na tional in -
come, “im prov ing” coun tries had an av er age in -
crease in per cap ita gross do mes tic prod uct (GDP)
of US$175, com pared with an av er age de crease of
US$82 in the other group, al though the dif fer ence
was not sta tis ti cally significant. Na tional in come is a
de ter mi nant of  in vest ment in health en vi ron ments,
edu ca tion, im prove ments in women’s status, and
food sup plies. Slow prog ress in both food avail abil -
ity and na tional in come in this re gion is a re sult not
only of  rapid popu la tion growth, but also of  con -
flict, the debt bur den, and the HIV/AIDS epi demic
(not meas ured in this analy sis).
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TABLE 1.5 : Com pari son of  Sub- Saharan Af ri can coun tries with pe ri ods of  in creased ver sus
 decreased un der weight rates over 1970–95

Group means
P-value for

significance of
difference in
group means

Countries with periods of
decreased underweight

prevalence (n = 18)

Countries with periods of
increased underweight

prevalence (n = 18)

Change in un der weight rate (per cent age
points)   –5.5    6.0 .000*

Change in popu la tion with ac cess to
safe wa ter (%)    7.4    8.4 .819 

Change in fe male sec on dary school
en roll ment rate (%)    5.4    2.0 .122 

Change in ra tio of  fe male life ex pec-
tancy to male life ex pec tancy (proxy
for women’s rela tive status) –.0025 –0.119 .020*

Change in per cap ita die tary en ergy 
sup ply (ki lo calo ries)     82    –92 .008*

Change in per cap ita gross do mes tic
prod uct (US$ pur chas ing price par ity)    175    –82 .141 

Change in de moc racy (in dex from 1 to
7, 1 = least demo cratic)    0.5    0.8 .488 

Source: Based on 36.
*Sta tis ti cally sig nifi cant at least at 5% sig nifi cance level.



In sum,  this study re veals that the rea sons why
child un der nu tri tion in many Sub- Saharan Af ri can
coun tries has in creased over the last 25 years—and why 
the re gion as a whole has pro gressed very lit tle—are as -
so ci ated with de clines in women’s rela tive status, slow
prog ress in im prov ing women’s edu ca tional at tain ment, 
and low per cap ita food avail abil ity and in come.

1.3 The Growth of  School-Age
Children

The physi cal growth of  school chil dren aged six to
nine years of  age is the re sult of  both en vi ronmen tal

and ge netic fac tors and the in ter ac tion be tween
these fac tors.42 In poor popu la tions the main fac tors
af fect ing the physi cal growth of  school- age chil dren
are en vi ron mental fac tors ex pe ri enced be fore pu -
berty.43 These in clude poor food con sump tion pat -
terns, ill ness, lack of  sani ta tion, and poor health and
hy giene prac tices.

The po ten tial for catch- up growth among
stunted chil dren is thought to be lim ited af ter age
two, par ticu larly when chil dren re main in poor en vi -
ron ments.44 A re cent study in the Phil ip pines has
shown that some catch- up be tween the ages of  two
and eight and a half  years is fea si ble for chil dren who 
were not born with low birth weight or se verely
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Over weight in Chil dren

In in dus tri al ized coun tries sev -
eral stud ies re port in creas ing
preva lence of obe sity in chil -

dren. Some 23.7% of U.S. pre school chil dren are
over weight, and 7.4% are obese.37 In de vel op ing
coun tries, such stud ies are scarce. Re search in
Latin Amer ica has con cluded that the lev els of
over weight and obe sity in chil dren un der five in
the re gion are lower than those in the United
States, al though preva lences in some coun tries
are higher than ex pected sta tis ti cally.38 A clear
pat tern of change over time in over weight and
obe sity in Latin Ameri can chil dren is not yet
dis cerni ble.

Sub- regional, re gional, and global es ti mates
for the preva lence and number of  over weight
chil dren un der five (> +2 SD of  the NCHS/
WHO ref er ence me dian value) have re cently
been pub lished by WHO.39 These es ti mates in -
cor po rated new data from 160 na tion ally rep re -
sen ta tive sur veys. A weighted preva lence ap -
proach was used for sub- regions where the
pro por tion of  chil dren cov ered by na tional sur -
veys was greater than 70%. The me dian sur vey

year for coun tries that have na tion ally rep re sen ta -
tive data does not al low for es ti mates be yond
1995. Sum mary re sults of  this work are pre -
sented in Ap pen dix 8.

An es ti mated 17.6 mil lion chil dren were
over weight in the de vel op ing world in 1995.
North ern and South ern Af rica, East ern Asia,
Cen tral Amer ica, and South Amer ica had
preva lences higher than ex pected, while West -
ern Af rica and South Cen tral and South- East
Asia did not. A lack of  data pre vented es ti ma -
tion of  preva lences for other sub- regions.
Over all the preva lence of  over weight in pre -
school chil dren in de vel op ing coun tries is low
(3.3%). Two re gions have both over weight and
stunt ing among their chil dren. North ern Af -
rica has a preva lence of  over weight of  8.1%,
while 20.2% of  chil dren are stunted. Cen tral
Amer ica has a preva lence of  over weight of
3.5%, while stunt ing af fects 24.0%. Coun tries
in these re gions are un der go ing a rapid nu tri -
tion tran si tion, in clud ing adop tion of  “west -
ern” di ets that are high in satu rated fats, sugar,
and re fined foods.30 n

BOX 1.3



stunted in in fancy.45 How ever, stunt ing at age two
years, re gard less of  whether catch- up was achieved
or not, is sig nifi cantly as so ci ated with later defi cits in
cog ni tive abil ity, fur ther em pha siz ing the need to
pre vent early stunt ing.46 This is fur ther dis cussed in
sec tion 4.1.

School feed ing, both break fast and lunch pro -
grammes, has been shown to im prove school per -
form ance in both de vel op ing and in dus tri al ized
coun tries.47 Sim ply al le vi at ing hun ger helps chil dren
to per form bet ter. Chil dren who are hun gry have
more dif fi culty con cen trat ing and per form ing com -
plex tasks, even if  they are oth er wise well nour ished.
Stud ies in Ja maica have shown that chil dren who
were wasted, stunted, or pre vi ously un der nour ished
bene fited most from the pro grammes.48

Data on the growth of  school- age chil dren that
are gen er ated in a con sis tent man ner across coun tries
and over time are dif fi cult to find. The best data sets
de rive from height cen suses be gin ning in 1979 on
chil dren en ter ing pri mary school (first grade) in 11
coun tries of  Latin Amer ica and the Car ib bean.49,50

Height cen sus data of  school chil dren have been used
for plan ning, evalua tion, and ad vo cacy in Cen tral
Amer ica for some time.51 This in for ma tion has al -
lowed gov ern ments and other or gani za tions and in sti -
tu tions to de tect growth re tar da tion, to screen high-
 risk groups, and to tar get so cial in ter ven tions for nu -
tri tion se cu rity and hu man  development.f

Stunt ing is com mon in school chil dren in Latin
Amer ica and the Car ib bean (Ta ble 1.6). In four of  the
coun tries in this re view, more than one- third of  chil -
dren in school are stunted. In Gua te mala and Peru
preva lences are 50.6% and 48% re spec tively. Gua te -
mala, Hon du ras, and Peru show a preva lence of  stunt -
ing 20 times higher than ex pected in well- nourished
popu la tions. Chil dren liv ing in the north ern ar eas of
Cen tral Amer ica have par ticu larly high preva lences.
These preva lences are simi lar to those found in other
re gions by the Part ner ship for Child De vel op ment in a
five- countryg analy sis of  stunt ing in school chil dren.61

Pri mary school be gins at age seven through out
Cen tral Amer ica. In all coun tries ex cept Be lize,
stunt ing is more preva lent among chil dren who en -
ter school at an older age. In Costa Rica stunt ing is
up to five times higher in nine- year- olds than in
six- year- olds. In Hon du ras, Mex ico, and Pan ama
older school en trants have three times more stunt -
ing than six- year- olds. Stunt ing is par ticu larly wide -
spread in Gua te ma lan nine- year- olds (67.2%).

Trends in stunt ing of  school chil dren are il lus -
trated in Fig ures 1.3 and 1.4 for Costa Rica and Hon -
du ras. In Costa Rica, stunt ing dropped from 20.4%
to 7.5% over the pe riod 1979 to 1997, in di cat ing a
sus tained im prove ment in the qual ity of  life, in clud -
ing bet ter ba sic health care and other serv ices. This
pe riod saw the im ple men ta tion of  a strong food and
nu tri tion se cu rity pol icy, which was ef fec tive in
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TABLE 1.6 : Preva lence of  stunt ing among first- grade school chil dren in Latin 
Amer ica and the Car ib bean

Country Year
Number

of  children

Prevalence by age group

6 7 8 9 Total

Costa Rica 1997    85,786  4.6  6.4 13.5 23.2  7.5
Be lize 1996    22,426 15.8 15.7 14.7 15.4 15.4
Mex ico 1993 2,589,577 13.1 19.6 32.7 40.3 18.4
Do mini can Re pub lic 1995   188,091 12.1 18.6 24.0 30.9 19.0
Nica ra gua 1986   100,265 16.5 23.3 28.9 37.2 23.9
Pan ama 1994    59,921 17.0 24.0 41.0 51.0 23.9
El Sal va dor 1988   120,457 20.5 25.9 32.7 37.8 29.8
Ec ua dor 1992   251,651  n/a  n/a  n/a  n/a 35.2
Hon du ras 1997   234,111 17.0 28.0 43.0 51.0 40.6
Peru 1993   653,854 n/a n/a n/a n/a 48.0
Gua te mala 1986   205,959 35.0 43.6 56.5 67.2 50.6

Sources: 49, 50, 52–60. 
Note: n/a = not avail able.

f The data pre sented in this sec tion are from 49, 50, 52–60.
g The five coun tries are Ghana, In dia, In do ne sia, Tan za nia, and Viet Nam.



tar get ting the most so cially 
and eco nomi cally dis ad -
van taged. In Hon du ras, on 
the other hand, the over all
 increase in stunt ing was
proba bly re lated to the
eco nomic and so cio poli ti -
cal cri ses this coun try faced
dur ing this pe riod.

A higher pro por tion of
boys than girls are stunted in
all coun tries (Fig ure 1.5). This 
dif fer ence may be due to
 behavioural pat terns as so ci -
ated with gen der in Latin
Amer ica and the Car ib bean.
In most of  the coun tries,
boys aged six to nine in gen -
eral spend more time out -
side the home than girls do.
Prox im ity to the house hold
may al low girls better physi -
cal ac cess to avail able food.

Ta ble 1.7 shows preva -
lences of  stunt ing bro ken
into ru ral and ur ban cate go -
ries for five coun tries. In all
five coun tries school chil -
dren liv ing in ru ral ar eas are
more stunted than chil dren
liv ing in cit ies, by a wide
mar gin. In Be lize, stunt ing is 
more than three times more
preva lent in ru ral ar eas than
in ur ban ar eas. In Peru,
stunt ing is al most twice as
com mon in ru ral ar eas as in
cit ies. This al most cer tainly
re flects dif fer en tial ac cess to 
live li hoods and serv ices.

A pau city of  data
from other re gions of  the
de vel op ing world has pre -
vented an analy sis of  un -
der nu tri tion in school- age chil dren else where. There 
are enor mous edu ca tional and eco nomic gains to be
achieved from im prov ing the nu tri tion and health of  
school- age chil dren. There are also highly cost-
 effective means to achieve these aims, in clud ing
mass ap pli ca tion of  an ti hel minthics, de liv ery of mi -
cro nu tri ents (par ticu larly iron and io dine), and treat -
ment of  in ju ries and rou tine health prob lems.

1.4 Adolescent Nutrition
Ado les cence is a tran si tion phase when chil dren be -
come adults. Dur ing ado les cence hor mo nal changes
ac cel er ate growth in height. Growth is faster than at
any other time in the in di vidu al’s post na tal life ex cept
the first year.62
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schoolchildren in Honduras, 1986–97



Re search has shown that better- nourished girls
have higher pre men archeal growth ve loci ties and
reach men arche ear lier than un der nour ished girls,
who grow more slowly but for longer, as men arche is 
de layed.63 Ul ti mately, these two fac tors tend to bal -
ance out, and to tal height achieved dur ing ado les -
cence may be simi lar for well- nourished and un der -
nour ished ado les cents.64,65 The adult height fi nally
at tained, how ever, may still dif fer as a re sult of  pre -
ex ist ing child hood stunt ing.

Be cause un der weight ado les cent girls are grow ing
for longer, they may not fin ish grow ing be fore their
first preg nancy. In In dia, for ex am ple, up to 67% of
girls were clas si fied as at ob stet ric risk (by weight and
height cri te ria) in their 15th year com pared with about
20% in their 19th year.66 The mean age of  first con cep -
tion was 15.3 years in six large north In dian states.67 In
gen eral, at least 25% of  ado les cent girls in the de vel op -
ing world have had their first child by age 19 and a great
many more shortly there af ter.68
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FIGURE 1.5 : Prevalence of  stunting among first-grade school chil dren in Latin
America and the Car ib bean, vari ous years from 1986 to 1997

TABLE 1.7 : Preva lence of  stunt ing among first- grade school chil dren in Latin 
Amer ica and the Car ib bean by area of  resi dence

Country
Year of  the last
height census

Number of
children

Prevalence by area (%)

Rural Urban Total

Be lize 1996  22,426 22.5  6.9 15.4
Do mini can Re pub lic 1995 188,091 23.1 13.8 19.0
Nica ra gua 1986 100,265 30.1 20.1 23.9
Hon du ras 1997 234,111 47.6 28.2 40.6
Peru 1993 653,854 67.0 35.0 48.0

Sources: 49, 50, 53, 54, 60.



Ado les cents who are still grow ing are likely to give
birth to smaller in fants than ma ture women of  the
same nu tri tional status2 be cause of  the com pe ti tion for
nu tri ents be tween the grow ing ado les cent and the
grow ing foe tus69 and poorer pla cen tal func tion.70 Cal -
cium status is a par ticu lar con cern, as the bones of  ado -
les cents still re quire cal cium for growth at a time when
foe tal needs for bone growth are also high.

Ado les cent preg nan cies also con fer a higher risk 
of ma ter nal and in fant mor tal ity and pre term de liv -
ery. Ma ter nal mor tal ity ra tios for 15- to 19- year- olds
in Bang la desh are twice as high as those for 20- to
24- year- olds.71 These grave risks are fur ther height -
ened by the fact that preg nant ado les cent girls are
less likely to use an te na tal and ob stet ric serv ices.

Ado les cent growth var ies sig nifi cantly world -
wide with many of  the dif fer ences ob served ac cord -
ing to chrono logi cal age at trib ut able to varia tion in
tim ing of  the growth spurt.65 There is a dearth of
de tailed meth odo logi cal work on the spe cific cut-
 offs, pre dic tive val ues, and at trib ut able risks of  ado -
les cent an thro pomet ric in di ces.2 More ap plied re -
search is ur gently re quired in these ar eas.

Data on ado les cent nu tri tional status are also
scarce. The most com plete set of  stud ies to date on
ado les cent nu tri tional status was car ried out by the In -
ter na tional Cen ter for Re search on Women (ICRW),
which com pared ado les cent stunt ing rates as part of  a
mul ti coun try study.72 Stunt ing was re corded in 9 of  the
11 stud ies (with preva lences rang ing be tween 27 and
65%). The stunt ing pro cess oc curred in ear lier child -
hood, for these chil dren were stunted as they came into
ado les cence. Height- for- age did not im prove across the 
eight years of  ado les cence.

Can un der nour ished chil dren catch up on in -
com plete child hood growth dur ing ado les cence?
There is lit tle evi dence to sug gest that the growth re -
tar da tion suf fered in early child hood can be sig nifi -
cantly com pen sated for in ado les cence. Sev eral types 
of  stud ies have ad dressed this ques tion. Some mea-
s ure the ef fects of  adop tion (sud den en vi ron mental
im prove ment), and some track changes over time in
lon gi tu di nal stud ies.44 These stud ies show that some
catch- up growth may be pos si ble. Very lit tle work
has been com pleted to de ter mine whether nu tri -
tional and health in ter ven tions tar get ted to ado les -
cents will bring about sig nifi cant im prove ments.
Stunted chil dren are thus more likely than non -
stunted chil dren to be come stunted adults as long as
they con tinue to re side in the same en vi ron ment that 
gave rise to the stunt ing.

Moreo ver, even if  ado les cent catch- up growth
could be brought about by an in ter ven tion and
stunt ing thus re duced, this would not nec es sar ily
rec tify all of  the prob lems for which stunt ing is
merely a marker. For ex am ple, while a re duc tion in
stunt ing would proba bly re duce ob stet ric risk due to
small ma ter nal size, it would not nec es sar ily re verse
the ef fects of  early child hood stunt ing on cog ni tive
func tion.46 Both stunt ing and its func tional cor re -
lates could, how ever, be ad dressed if  the en vi ron -
ment in which the young child grows is im proved
within the first two years of  life.44

The INCAP follow- up study in Gua te mala found
that nearly 67% of  se verely stunted and 34% of mod -
er ately stunted three- year- old girls later be came stunted
adult women.73 In ad di tion, the preva lence of  low
birth weight was nearly twice as high in in fants of
women who suf fered se vere stunt ing at three years of
age com pared with those who were not stunted at the
same age. Women with greater growth re tar da tion dur -
ing child hood also had smaller body frames and were
thus at greater risk of  ob structed la bour. In an other
study in In dia, early child hood stunt ing among young
girls was found, a gen era tion later, to be sig nifi cantly re -
lated to the birth weights and in fant mor tal ity risk of
their chil dren.74

Ex am in ing na tional an thro pomet ric data in the
Sec ond Re port, the ACC/SCN found a strong cor re la -
tion be tween preva lence of  un der weight among pre -
school chil dren in the 1970s and the preva lence of
un der weight in adult women in the 1980s.75 Fur ther -
more, strong as so cia tions ex isted be tween preva -
lence of  un der weight in adult women and low birth -
weight preva lence, and be tween low birth weight
(1988) and pre school child un der weight (1990)
preva lence. These cor re la tions are again broadly in -
dica tive of  the ten dency for small ness to be trans -
mit ted from one gen era tion to an other.

1.5 Adult Malnutrition

The eco nomic live li hood of  popu la tions de pends to a
large ex tent on the health and nu tri tion of  adults. In
adults, the main cause of  a re duc tion in body weight is a 
de crease in food in take, of ten in com bi na tion with dis -
ease, but when en ergy in take ex ceeds en ergy ex pen di -
ture, the ex cess is stored in fat mass. Both un der weight
and over weight con sti tute adult mal nu tri tion: once
these con di tions reach cer tain lev els, the mani fes ta tions 
of  adult mal nu tri tion be come ap par ent.
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In adults, BMI or body mass in dex (cal cu lated by
di vid ing weight in kilo grams by the square of  height in
me ters) is used to de fine un der weight or over weight.
The WHO Ex pert Com mit tee on Physi cal Growth has 
sug gested the fol low ing clas si fi ca tions: mild un der weight
(BMI = 17.00–18.49 kg/m2), mod er ate un der weight (BMI
= 16.00–16.99 kg/m2), and se vere un der weight
(BMI < 16.00 kg/m2).2 These three groups are con sid -
ered to be chronically en ergy de fi cient (CED). For
over weight, the cate go ries are as fol lows: Grade 1 (BMI 
= 25.00–29.99 kg/m2), Grade 2 (BMI = 30.00–39.99
kg/m2), and Grade 3 (BMI > 40.00 kg/m2).

There is only a lim ited lit era ture on as sess ing nu tri -
tional status in adults and on di ag nos ing and treat ing
mal nour ished adults. How ever, im por tant health ef -
fects have been shown for those with BMI val ues be -
low 18.5 kg/m2 and for those above 25 kg/m2. Adults
with low body weight al lo cate fewer days to heavy la -
bour and are more likely to fail to ap pear for work ow -
ing to ill ness or ex haus tion.76 There seems to be a con -
tinu ous gra di ent in work ca pac ity and pro duc tiv ity that
is linked to body weight. In de vel op ing coun tries there
is some evi dence that in di vidu als with a BMI be low
18.5 kg/m2 show a pro gres sive in crease in mor tal ity
rates as well as in creased risk of  ill ness. A re cent study
among Ni ge rian men and women has shown that mor -
tal ity rates among CED in di vidu als who are mildly,
mod er ately, and se verely un der weight are 40%, 140%,
and 150% greater re spec tively than rates among non-
 CED in di vidu als.2,77

Mid- upper- arm cir cum fer ence (MUAC) has re -
cently emerged in the lit era ture as a po ten tial screen -
ing tool for poor nu tri tional status in adults. MUAC
has been ana lyzed in adults, and cut- offs have been
cal cu lated equiva lent to BMI cut- offs for chronic en -
ergy de fi ciency us ing a range of  data sets from de vel -
op ing coun tries.78

At the other end of  the spec trum, over weight is as -
so ci ated with an in creased preva lence of  car dio vas cu lar 
risk fac tors such as hy per ten sion, un fa vour able blood
lipid con cen tra tions, and dia be tes mel li tus.79 It is also a
ma jor risk fac tor for the de vel op ment of  gall stones and 
is re lated to os teoar thri tis in sev eral joints. Over weight
and the risk of  en dome trial can cer in crease in di rect
pro por tion.80 Mor tal ity for both men and women is
raised among in di vidu als with a high BMI.81

A se ries of  stud ies pro vides a ba sis for un der stand -
ing the dy namic shifts in body com po si tion that have
oc curred among adults in re cent decades. There is now
am ple docu men ta tion that in Latin Amer ica, North Af -
rica and the Mid dle East, and South- East Asia, more
over weight than un der weight ex ists among adults.82,83

The CED:obe sity ra tio, which re flects the ra tio of  un -
der nu tri tion to over nu tri tion in a popu la tion, has
shifted dra mati cally in the past sev eral dec ades in many
coun tries.82 Re search from Latin Amer ica has shown
that the bur den of  obe sity is be com ing greater among
the poor than among the higher- income groups.84

Fur ther stud ies have used avail able na tional sur -
veys from 1982 to 1996 from Latin Ameri can coun -
tries to es ti mate the preva lence of  over weight in
women 15 to 49 years old, as well as ex plor ing re cent
trends.38 A high level of  over weight (a preva lence of
34–49%, ex clud ing Haiti) was found in eight Latin
Ameri can coun tries. Trends in obe sity for Bra zil, the
Do mini can Re pub lic, and Peru also showed an in -
crease. As for age dis tri bu tion, stud ies in Bra zil and
else where show that obe sity is higher among 40- to
50- year- olds than among younger adults. How ever,
obe sity rates then be gin to de crease with ad vanc ing
years in most popu la tions.

For this re port we have brought to gether the data
for non preg nant women 20 to 49 years old, from the
lat est avail able Demo graphic and Health Sur veys85 and
three na tional nu tri tion sur veys.38 Simi lar na tional sur -
vey data are not avail able for men. Data from 16 coun -
tries in Af rica, 10 coun tries in Latin Amer ica and the
Car ib bean, 3 coun tries in Asia, and 1 coun try in North
Amer ica are pre sented (Ta ble 1.8).

Un der weight is com mon among women in de -
vel op ing coun tries. Judg ing from sur vey re sults from 
South Cen tral Asia, un der weight is wide spread
among women in this sub- region. Some 51.3% of
women in Bang la desh are un der weight, about half
of whom are mod er ately or se verely un der weight,
with a BMI be low 16.99 kg/m2. In six coun tries sur -
veyed in Af rica mild un der weight af fects more than
10% of  women, and in two coun tries (Chad and
Mada gas car) preva lences are greater than 15%. In
five coun tries sur veyed in Af rica mod er ate and se -
vere un der weight af fects more than 3% of  women.
Ex cept for Haiti, un der weight among women in
Latin Amer ica is less com mon. For most coun tries
sur veyed in this re gion, preva lences of mild un der -
weight are well be low 10%, and mod er ate com bined
with se vere un der weight af fects less than 3% of
women. Over weight (Grade 1) is seen in about one-
 third of  women in Peru (36.6%), Bo livia (36.1%),
and Co lom bia (31.6%) and af fects at least one in
four women in all coun tries sur veyed, ex cept for
Haiti. Over weight preva lence rates ex ceed 15% in
two Af ri can coun tries, Como ros and Na mibia.
Nearly one- third of Egyp tian women have Grade 1
over weight.
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1.6 Nutrition of  Older People
in Developing Countries

Popu la tions are age ing. The 20th cen tury has seen an
un prece dented tran si tion from high birth and death
rates to low fer til ity and mor tal ity. In 1950 there were 
about 200 mil lion peo ple over 60 years; by 2025
there will be 1.2 bil lion, of whom nearly 70% will
live in de vel op ing coun tries. The ma jor ity of  poor
older peo ple in de vel op ing coun tries en ter old age

af ter a life time of  pov erty and dep ri va tion, poor ac -
cess to health care, and a diet that is usu ally in ade -
quate in quan tity and qual ity. For most of  these older 
peo ple, re tire ment is not an op tion. Pov erty, lack of
pen sions, deaths of  younger adults from AIDS, and
ru ral to ur ban mi gra tion of  younger peo ple are
among the fac tors that com pel older peo ple to con -
tinue work ing. Ade quate nu tri tion, healthy age ing,
and the abil ity to func tion in de pend ently are thus es -
sen tial com po nents of  a good qual ity of  life.
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TABLE 1.8 : Preva lence of  un der weight and over weight of  women 20–49 years old by country

Region/country/
survey year

Sample
size

Average
age

(years)

Underweight (BMI) Overweight (BMI)

Severe
(%)

Moderate
(%)

Mild
(%)

Grade 1
(%)

Grade 2
(%)

Grade 3
(%)

Af rica
Be nin 1996 2,414 29.44 1.2 2.1 10.8 7.3 2.0 1.2
Burk ina Faso 1992 5,243 29.92 0.6 2.3 10.6 5.9 0.7 0.8
Cen tral Af  Rep 1995 2,112 28.45 1.2 2.1 12.0 6.0 1.3 0.8
Chad 1997 5,793 28.85 2.1 4.2 13.5 4.5 0.8 1.9
Como ros 1996   924 29.97 0.4 1.2 7.0 16.8 4.7 0.3
Côte d’Ivoire 1994 3,077 28.79 0.4 1.5 6.0 11.7 3.2 0.6
Egypt 1996 9,503 29.48 0.1 0.4 1.3 31.1 17.3 2.1
Ghana 1993 1,853 29.52 0.8 1.8 9.0 10.0 3.3 0.1
Kenya 1998 2,816 28.31 0.7 1.4 8.6 10.8 2.2 2.8
Mada gas car 1997 2,880 28.89 1.7 3.1 15.1 3.5 0.5 0.1
Ma lawi 1992 3,527 30.20 0.4 1.3 6.3 8.4 0.8 0.2
Na mibia 1992 3,096 30.25 1.1 1.8 9.9 14.7 6.5 1.2
Ni ger 1998 3,680 29.00 0.9 2.7 15.8 6.5 1.7 0.1
Tan za nia 1996 5,573 29.64 0.8 1.5 6.6 10.8 2.4 1.1
Uganda 1995 4,471 28.32 0.5 1.3 7.5 7.6 1.2 1.2
Zam bia 1996 5,666 28.87 0.5 0.9 7.1 11.4 2.2 0.5

Latin Amer ica
Bo livia 1998 5,698 30.26 0.0 0.2 0.5 36.1 11.0 0.6
Bra zil 1996 3,713 28.93 0.3 1.2 5.1 25.6 9.4 0.5
Co lom bia 1995 4,101 28.88 0.1 0.5 2.9 31.6 9.1 0.5
Do mini can R 1996 3,443 27.90 0.5 0.8 5.1 27.5 9.5 1.0
Gua te mala 1995 7,156 29.54 0.3 0.5 2.5 26.7 7.0 0.4
Haiti 1994/95 1,782 30.86 2.0 3.6 13.0 9.1 2.7 0.0
Hon du ras 1996   837 30.70 1.1 1.0 6.5 24.1 7.7 0.6
Mex ico 1987 2,793 32.56 1.0 1.5 5.1 28.2 12.2 0.7
Nica ra gua 1998 6,337 28.74 0.2  0.3 3.0 28.4 10.4 1.2
Peru 1996 1,388 30.01 0.0  0.1 0.9 36.6 8.8 0.4

Asia
Bang la desh 1996 4,743 27.31 9.5 13.5 28.3 2.2 0.4 1.6
Ne pal 1996 3,026 28.06 2.9  5.4 19.1 1.7 0.1 0.0
Uzbeki stan 1996 1,211 26.83 1.4  1.2 8.5 12.6 3.6 0.1

North Amer ica
USA 1988–94 4,380 34.27 0.1  0.5 3.6 21.6 18.8 3.7

Source: 85.
Note: For se vere un der weight, BMI < 16.00 kg/m2; mod er ate, BMI = 16.00–16.99 kg/m2; mild, BMI = 17.00–18.49 kg/m2. For

Grade 1 over weight, BMI = 25.00–29.99 kg/m2; Grade 2, BMI = 30.00–39.99 kg/m2; Grade 3, BMI >  40.00 kg/m2.



In 1992, the Lon don School of Hy giene and
Tropi cal Medi cine (LSHTM), in col labo ra tion with
Hel pAge In ter na tional, be gan a pro gramme of  re -
search on the nu tri tion of  older adults in de vel op ing
coun tries. The ob jec tives of  the pro gramme were to
test sim ple an thro pomet ric meas ures of  nu tri tional
status, as sess func tional abil ity, and ex am ine the risk
fac tors of  nu tri tional vul ner abil ity. Field work was un -
der taken in three sites: the ur ban slums of Mum bai,
 India,86 a Rwan dan refu gee camp in Tan za nia87 and ru -
ral com mu ni ties in Li longwe, Ma lawi.88 Other larger-
 scale re search ef forts are un der way in a number of
coun tries with simi lar ob jec tives (China, for ex am ple,
has sev eral lon gi tu di nal stud ies on this topic).

WHO states that con ven tional BMI cut- offs for
de fin ing CED may not be ap pro pri ate for older peo -
ple above 70 years, be cause of  age- related changes in 
body com po si tion.2 There are also prac ti cal prob -
lems with ob tain ing ac cu rate BMI meas ure ments in
this group be cause of  cur va ture of  the spine. The
LSHTM group found that a MUAC cut- off  of
21.7 cm had a sen si tiv ity of  nearly 86% in re la tion to
the BMI cut- off  of  16 kg/m2 and pro posed it as an
al ter na tive to BMI as part of  a screen ing tool in the
acute phase of  an emer gency. Fur ther stud ies are ur -
gently needed in this area.

Ta ble 1.9 shows the preva lence of  un der nu tri tion
by sex in the three stud ies.86,89,90 In all three stud ies, the
preva lence of  un der nu tri tion in creased with age among 
women. This was most marked in In dia, where it rose
to nearly 60% among women over 70 years. The lower
preva lence of  un der nu tri tion in the refu gee popu la tion
is proba bly be cause the study was con ducted in the
poste mer gency phase: the sam ple rep re sented those
who had suc cess fully reached the camp and sur vived a
year in ex ile.

Nu tri tional status was re lated to func tional abil -
ity. The strong est re la tion ship was with hand grip
strength, a meas ure of  the strength of  the up per
limb. Un der nu tri tion was also found to be as so ci ated 
with higher risk of  im pair ments in psy cho mo tor

speed and co or di na tion, mo bil ity, and the abil ity to
carry out ac tivi ties of  daily liv ing in de pend ently,
even af ter con trol ling for age, sex, and dis ease.

Sar co penia, the grad ual loss of  mus cle mass
with age, ap pears widely preva lent and has been
linked to ageing- related losses of  strength, in creased
risks of mor bid ity, func tional im pair ment, de pen-
 dence, and mor tal ity. One re cent lon gi tu di nal study
of  1,504 Chi nese adults has shown that en ergy and
pro tein in take can di rectly af fect this con di tion.91

Re search is ur gently needed to as sess the mag ni -
tude of  the nu tri tion prob lem among older peo ple,
in clud ing mi cro nu tri ent status, and to re fine tech -
niques for the an thro pomet ric as sess ment of  nu tri -
tional status. The ap pro pri ate ness of  con ven tional
BMI cut- offs for older adults needs to be as sessed.
Nu tri ent re quire ments for older peo ple are mostly
ex trapo lated from younger adults in de vel oped
coun tries and as sume the re duc tion in en ergy ex pen -
di ture as so ci ated with re tire ment. These re quire -
ments may not be cor rect for poor older peo ple in
de vel op ing coun tries. There are also age- related
changes that can lead to re duced or al tered food in -
take: physio logi cal changes in the sense of  taste,
poor ap pe tite (of ten as so ci ated with lone li ness, so -
cial iso la tion, de pres sion, or medi ca tions), physi cal
fac tors such as ab sent or ill- fitting den tures, lim ited
abil ity to pro cure or pre pare food be cause of mus cu -
lo skele tal dis or ders or other dis ease con di tions, and
chronic dis ease.

There is al most no ex pe ri ence of  nu tri tion in ter -
ven tions for older adults. We have lit tle or no idea of
what works, nor do we even know if  their nu tri tional 
status can be im proved or if  such im prove ment
would lead to bet ter func tional abil ity. Op era tional
re search in these ar eas is needed to ful fill the right of  
older adults to ade quate nu tri tion.

Summary
Global prog ress in re duc ing un der nu tri tion through
the life cy cle is slow and patchy across re gions. Preva -
lence rates, par ticu larly of  low birth weight, stunt ing,
and un der weight, re main high across most sub- regions, 
par ticu larly in East ern Af rica and South Cen tral Asia.

In South Cen tral Asia, about one in five chil dren 
born this year will be un der nour ished at birth—the
most star tling mani fes ta tion of  the in ter gen era -
tional trans mis sion of  un der nu tri tion. In trau ter ine
growth re tar da tion is a piv otal in di ca tor of  prog -
ress in break ing the in ter gen era tional cy cle of  un -
der nu tri tion, a pro spec tive marker of  a child’s fu ture 
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TABLE 1.9 : Preva lence of  un der nu tri tion
from three stud ies of  older
peo ple

Men Women

In dia (Mum bai slums) 35.0% 35.0%
Rwan dan refu gees 19.5% 13.1%
Ma lawi (ru ral Li longwe) 36.1% 27.0%

Sources: 86, 89, 90.
Note: Un der nu tri tion here in di cates a BMI of < 18.5 kg/m2.



nu tri tion and health status as well as a ret ro spec tive
meas ure of  the nu tri tional and health status of  the
mother. Given our in creas ing knowl edge of  the im -
pli ca tions of  be ing born un der nour ished for adult -
hood, it should also be con sid ered a valu able sum -
mary in di ca tor of  hu man de vel op ment.

Over all, more than a third of  all chil dren in
the de vel op ing world re main con strained in their
physi cal growth and cog ni tive de vel op ment by un -
der nu tri tion. The am bi tious goal of  halv ing child -
hood un der weight preva lence by the year 2000, set 
at the 1990 World Sum mit for Chil dren, will not be 
achieved by most coun tries. While the high rates
of  child undernu tri tion in South Asia are well
known, these con tinue to drop, al beit not very rap -
idly. Most dis turb ing is the fact that two sub-
 regions—East ern and West ern Af rica—are ac tu -
ally show ing sig nifi cant in creases in preva lence
per cent ages. On the posi tive side, two sub-
 regions—the Car ib bean and South Amer ica—will
man age to reach the World Sum mit goal.

Data on the nu tri tional status of  in di vidu als at dif -
fer ent stages of  the life cy cle are slowly be com ing avail -
able but re main lim ited. The emer gent situa tion of  co -
ex ist ing un der nu tri tion and over nu tri tion among adults 
is no ta ble, as is the ex treme pau city of  data on older
adults, a group that will con tinue to grow pro por tion -
ately in developing- country popu la tions. This chap ter
has de scribed the na ture, lev els, causes, and con se -
quences of mal nu tri tion—prox ied by an thro pome -
try—as it per sists through the life cy cle. Ba sic preva -
lence data are still needed in many coun tries.

Al though this chap ter ar gues for a par ticu lar fo cus
on pre vent ing foe tal and early child hood mal nu tri tion,
the life cy cle dy nam ics of  cause and con se quence de -
mand a ho lis tic in clu sive ap proach. Ade quate nu tri tion
is a hu man right for all peo ple, and in ter ven ing at each
point in the life cy cle will ac cel er ate and con soli date
posi tive change. The next chap ter pro vides an up date
on the global, re gional, and sub- regional situa tion re -
gard ing mi cro nu tri ent de fi cien cies and pro grammes
for their pre ven tion and con trol.
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2 MICRONUTRIENT UPDATE

A s the life cy cle turns, so the
risk of mi cro nu tri ent de fi -
cien cies changes. Causes

and con se quences of early child hood de fi cien cies
have im pli ca tions for later life and may be pres ent as
risk fac tors for fu ture gen era tions. Se vere iron de fi -
ciency anae mia dur ing preg nancy may even place a
woman’s life at risk dur ing child birth. Start ing with
the foe tus, io dine de fi ciency dis or ders (IDD) may
cause brain dam age or still birth. Fo late de fi ciency of
the preg nant woman may re sult in neu ral tube de -
fects dur ing foe tal de vel op ment. Iron de fi ciency
anae mia and vi ta min A de fi ciency in the preg nant
woman may also have sig nifi cant im pli ca tions for
the new born in fant, born with low stores. Vi ta min A 
de fi ciency (VAD) may in crease mor bid ity and mor -
tal ity risk and af fect vi sion, while anae mia and io dine 
de fi ciency dis or ders may lead to cog ni tive defi cits.
Other nu tri ents are im por tant at cer tain times in life,
such as cal cium and fo late in ado les cence.

The Third Re port de scribed the situa tion of  sev -
eral mi cro nu tri ent de fi cien cies in the de vel op ing
world. While the fo cus then was pri mar ily on iron,
vi ta min A, and io dine de fi cien cies, brief  de scrip tions 
of  the situa tion with re gard to fo lic acid, zinc, and
cal cium were also in cluded. A com pre hen sive re view 
of  the pro grammes to pre vent and con trol these de -
fi cien cies was also pro vided.1 In this Fourth Re port, we 
pro vide an up date of  prog ress in this area dur ing
1998 and 1999, whether in im proved knowl edge of
the na ture, causes, or con se quences of  the prob lem
or in the ap proaches adopted to deal with it.

We start by us ing the lim ited number of  re cent
avail able sur veys to pres ent an up date on the preva -
lence of  anae mia as an in di ca tor of  iron de fi ciency
and the mag ni tude of  the popu la tion at risk of  io -
dine de fi ciency. Us ing vi ta min A as an ex am ple, we
il lus trate some of  the dif fi cul ties in es ti mat ing the
mag ni tude of  the global prob lem for these three nu -
tri ents. While we rec og nize that other mi cro nu tri ent
de fi cien cies, such as zinc, are likely to be prob lems,

we of fer no es ti mates of  their mag ni tude or se ver ity
as data sim ply do not ex ist. There re mains a great
need for na tion ally rep re sen ta tive data on the preva -
lence and trends in these de fi cien cies to in form and
im prove pol icy and pro gramme de ci sions. For each
mi cro nu tri ent, an up date is also pro vided on strate -
gies for the pre ven tion and con trol of  the de fi ciency. 
The fi nal sec tion con sid ers the po ten tial of mul ti ple
mi cro nu tri ent sup ple men ta tion and for ti fi ca tion and 
the ad vances be ing made to re al ize it.

Data in this chap ter re fer to sta ble popu la tions.
The mi cro nu tri ent status of  in ter nally dis placed peo ple
and refu gee popu la tions—in clud ing the spo radic out -
breaks of more un com mon de fi cien cies such as scurvy, 
beri beri, and pel lagra—is de scribed in Chap ter 5.

2.1 Iron Deficiency Update

Iron is es sen tial for the pro duc tion of  hae mo glo bin,
which helps de liver oxy gen from the lungs to body
tis sues, trans port elec trons in cells, and syn the size
iron en zymes that are re quired to util ize oxy gen for
the pro duc tion of  cel lu lar en ergy.2,3 Iron bal ance is
de ter mined by the body’s iron stores, iron ab sorp -
tion, and iron loss. At least two- thirds of  body iron is 
func tional iron, mostly hae mo glo bin within cir cu lat -
ing red blood cells, with some as myo glo bin in mus -
cle cells and parts of  iron- containing en zymes. Most
of  the re main ing body iron is stor age iron (ex ist ing
as fer ritin and hae mo sid erin), which serves as a de -
posit to be mo bi lized when needed.

The re duc tion of  body iron has three main stages:
(1) iron de ple tion, which re fers to a de crease of  iron
stores, meas ured by a re duc tion in se rum fer ritin con -
cen tra tion; (2) iron de fi cient erythro poei sis, when stor -
age iron is de pleted and there is in suf fi cient iron ab -
sorp tion to coun ter act nor mal body losses (at this time,
hae mo glo bin syn the sis starts to be come im paired and
hae mo glo bin con cen tra tions fall); and (3) iron de fi -
ciency anae mia, the most se vere de gree of  iron
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de fi ciency, which en sues if  the hae mo glo bin con cen -
tra tion falls be low a sta tis ti cally de fined thresh old ly ing
at two stan dard de via tions be low the me dian of  a
healthy popu la tion of  the same age, sex, and stage of
preg nancy.4 For every case of  iron de fi ciency anae mia
found in a popu la tion, there are thought to be at least
two cases of  iron de fi ciency.5 A re cent re port has ques -
tioned the cur rent cri te ria for di ag no sis of  anae mia and
sug gested that these be re viewed and re vised to link
them ex plic itly to func tional out comes of  pub lic health
sig nifi cance.6

Knowl edge con tin ues to grow of  the very se ri ous
func tional con se quences of  iron de fi ciency anae mia. A
re cent analy sis of  the eco nomic con se quences of  iron
de fi ciency has es ti mated the me dian value of  pro duc -
tiv ity losses due to iron de fi ciency to be about US$4 per 
cap ita, or 0.9% of GDP, for a range of  de vel op ing
coun tries.7 The domi nant ef fect is the loss as so ci ated
with cog ni tive defi cits in chil dren. This es ti mate does
not in clude the bur den of ma ter nal death as so ci ated
with se vere anae mia, nor the low ered ef fec tive ness of
funds spent on edu ca tion.

Comparing Prevalences and Numbers

Iron de fi ciency and its anae mia af fect more than 3.5
bil lion peo ple in the de vel op ing world.8 While ac cu -
rate preva lence es ti mates are dif fi cult to ob tain and
pe ri odi cally re vised, all pub lic health and nu tri tion
ex perts agree that this is a huge prob lem.

To es ti mate iron de fi ciency at the global, re -
gional, or na tional level, anae mia preva lences are
used as a proxy in di ca tor. This as sump tion—namely
that iron de fi ciency is the main cause of  anae mia—is 
likely to hold true in in dus tri al ized coun tries but is
less cer tain in some re gions of  the de vel op ing world
where other fac tors play an im por tant role. These
other fac tors in clude, for ex am ple, ma laria and some
other para sitic in fec tions, cur rent in fec tious dis ease,
and other pa tholo gies as well as other nu tri ent in ade -
qua cies that may limit hae mo glo bin for ma tion. Any
es ti mate of  iron de fi ciency based on anae mia data
can thus only be an ap proxi ma tion.

The level of  hae mo glo bin con cen tra tion in the
blood is used as an in di ca tor to es ti mate the preva -
lence of  anae mia. Other cri te ria have been rec om -
mended by the Cen ters for Dis ease Con trol and Pre -
ven tion (CDC) for preg nant women, but these have
not yet been adopted and ap plied on a broad ba sis.
Ta ble 2.1 pres ents the cut- off  points rec om mended
by UNICEF, UNU, and WHO.

When global anae mia preva lence is ex am ined
for each physio logi cal group, us ing the WHO Global 

Da ta base on Anae mia, the most af fected groups are
preg nant women (48%) and 5- to 14- year- old chil -
dren (46%). Pre school chil dren (39%) are also a
high- risk group. How ever, the pre school data should 
be in ter preted cau tiously as the preva lence es ti mates
are based on a lim ited number of  sur veys, mostly
car ried out in North and Latin Amer ica. Small- scale
stud ies in Af rica and Asia have shown higher preva -
lences for this age group.

Pre dicta bly, the preva lence of anae mia in developing
coun tries is three to four times higher than in in dus tri al -
ized coun tries. The most highly af fected popu la tion
groups in de vel op ing coun tries are preg nant women
(56%), school- age chil dren (53%), non preg nant women
(44%), and pre school chil dren (42%). But an other
group de mands at ten tion as well: older adults, half  of
whom are anae mic (51%).

In in dus tri al ized coun tries, the most- affected
groups are preg nant women (18%) and pre school chil -
dren (17%), fol lowed by non preg nant women and
older adults, both at 12%. The preva lence of  anae mia is 
low for adult males in in dus tri al ized coun tries (5%), but 
no less than one- third of  adult males are anae mic in de -
vel op ing coun tries (see Fig ure 2.1). Preva lence es ti -
mates are not dis ag gre gated by se ver ity, al though such
dis tinc tions are in creas ingly be ing made in field pro -
grammes where the pri or ity is usu ally to pre vent se vere
anae mia and its high func tional costs.

Fig ure 2.2 pres ents preva lences by WHO re gion.
(A list of  coun tries in each WHO re gion ap pears in Ap -
pen dix 9.) With re gard to pre school chil dren, anae mia
preva lence is the high est in Af rica and Asia. In Af rica
the mid dle part of  the con ti nent from the west to the
east is the most af fected, with anae mia preva lences
rang ing from 42% to 53%. In Asia the most af fected
sub- region is South Cen tral Asia. In the Ameri cas the
Car ib bean is most af fected, with a preva lence of  39%,
while anae mia preva lences in South and Cen tral Amer -
ica are simi lar to those ob served in the re main ing parts
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Ta ble 2.1 : Cut- off  points for blood haemo -
glo bin con cen tra tion to de fine
anae mia by age group

Age group g/L

6–59 months 110
5–11 years 115
12–14 years 120
Non preg nant women 120
Preg nant women 110
Adult males 130

Source: 4.



of  Af rica and Asia. Among
in dus tri al ized coun tries, anae -
mia preva lences are low est in
North ern Europe (2%) and
around 5% in West ern
Europe and North Amer ica.

The geo graphi cal pat -
tern of  anae mia in preg nant
women fol lows that ob -
served for pre school chil -
dren, with the most af fected 
re gions be ing Af rica and
Asia (Fig ure 2.3). In Asia
anae mia preva lences are as
high as 75% in South Cen -
tral Asia; in Af rica they
range from 47% in East ern
Af rica to 56% in West ern
Af rica. In the Ameri cas the
preva lence is high est in the
Car ib bean. In in dus tri al ized
coun tries the preva lences
range from 14% in Oceania
(Aus tra lia and New Zea -
land) to 20% in East ern
Europe.

Fi nally, al though the
data for 5- to 14- year- olds
are lim ited, some es ti mates
can be made. The preva -
lence of  anae mia is high est
in South- East Asia (63%)
and Af rica (52%), fol lowed
by the East ern Medi ter ra -
nean (45%), the Ameri cas
(23%) and the West ern Pa -
cific (21%). In in dus tri al ized 
coun tries, re gional preva -
lences range from 5% in
North Amer ica to 22% in Europe, in clud ing high
preva lences in East ern Europe. 

Data on ado les cents are scarce. In a mul ti coun -
try study on ado les cent nu tri tional status car ried out
by the In ter na tional Cen ter for Re search on Women
(ICRW), anae mia was found to be the most wide -
spread nu tri tional prob lem and highly preva lent in
four of  the six coun try stud ies in which it was as -
sessed. Preva lences ranged from 32 to 55%; there
was no sig nifi cant gen der dif fer ence.10 Be fore the
ICRW study, lit tle re search had been done on anae -
mia dur ing ado les cence. While girls lose more iron

through men ses, boys may need more per kilo gram
weight gained, as rela tively more mus cle is built dur -
ing male than fe male ado les cent growth. 

With re gard to older adults, some data are avail able
from the LSHTM study de scribed in sec tion 1.6. In
 India, the preva lence of  anae mia among peo ple over
age 60 was found to be high, us ing WHO cri te ria: 38%
among men (< 130g/L) and 52% among women
(< 120g/L). Among women over 70 years, the preva -
lence rose to 70%. In both men and women, the preva -
lence of  anae mia was high est among those with se vere
un der nu tri tion (BMI < 16 kg/m2).
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These are only rough es ti mates of  the global
preva lence of  anae mia, which need to be re fined.
Few coun tries have re ported data on anae mia preva -
lences at the na tional or sub- national level, so some
sub- regions, such as Oceania and East ern Europe,
are poorly cov ered by the da ta base. Trends could not 
be as sessed any where, ow ing to the lack of  re peated,
com pa ra ble na tional sur veys of  anae mia. Moreo ver,
dif fer ent meth ods for sam pling, as sess ment, and
clas si fi ca tion of ten ren der data dif fi cult to use. One
thing is clear, how ever: anae mia re mains a ma jor
prob lem with se ri ous con se quences.

Prevention and Control

A re cent joint tech ni cal work shop con cluded that in -
ter ven tions to con trol iron de fi ciency are avail able,
af ford able, and sus tain able.8 Ad vances have been
made in iron for ti fi ca tion of  food sta ples or con di -
ments and in for ti fi ca tion of  com ple men tary foods.
A re cent re view has con cluded that iron for ti fi ca tion 
does not sig nifi cantly in crease the preva lence of  iron 
over load in sus cep ti ble in di vidu als, nor the rate at
which it de vel ops. These con cerns should not con -
strain the de vel op ment of  iron for ti fi ca tion pro -
grammes.11 The use of  iron/fo late sup ple ments to
pre vent iron de fi ciency in malaria- endemic re gions
has also been en dorsed by ex pert groups. 

None the less, in con trast to vi ta min A and io dine 
de fi ciency con trol, there re mains a sig nifi cant gap
be tween the ef fi cacy (po ten tial ef fect) and the ef fec -
tive ness (ac tual ef fect un der ex pected con di tions) of  
pro grammes aimed at con trol ling iron de fi ciency

anae mia among highly vul -
ner able sub- groups such as
preg nant women and older
in fants. Oral iron sup ple -
men ta tion pro grammes are
blighted by prob lems rang -
ing from an in ade quate sup -
ply of  sup ple ments (it self
of ten re lated to the low pri -
or ity at tached to control of
iron deficiency) to poor com -
pli ance with their con sump -
tion. The UNU/UNICEF/
WHO/MI tech ni cal con sul -
ta tion rec om mended bet ter
moni tor ing, evalua tion, and
re search to im prove ef fec -
tive ness. 

An authori ta tive meta-
 analysis of  the ef fi cacy of  in ter mit tent iron sup ple -
men ta tion was com pleted in 1999.6 The ma jor
 findings were that (1) both daily and weekly iron sup -
ple men ta tion are ef fi ca cious, but weekly sup ple men -
ta tion is likely to be less ef fec tive than daily ad mini -
stra tion, ex cept in situa tions where weekly but not
daily su per vi sion is fea si ble; (2) weekly sup ple men ta -
tion may be par ticu larly dis ad van ta geous dur ing
preg nancy and in situa tions where the base line
preva lence of  anae mia is high; (3) un less ways are
found to greatly im prove com pli ance, nei ther daily
nor weekly sup ple men ta tion is likely to be an ef fec -
tive ap proach to pre vent ing and con trol ling anae mia
in de vel op ing coun tries, and (4) re gard less of  the de -
gree of  su per vi sion that can be ar ranged, weekly
iron ad mini stra tion in stead of  daily is not rec om -
mended for preg nancy. 

This analy sis con cludes with a call for ap plied re -
search to de velop other strate gies for ef fec tively im -
prov ing utiliz able iron in takes (by al tered food us age
or food for ti fi ca tion where this is fea si ble) or for
greatly im prov ing com pli ance in daily or weekly di -
rect sup ple men ta tion pro grammes.

One other ap proach gain ing mo men tum is “self-
 fortification” through plant breed ing, which holds
great prom ise for mak ing a sig nifi cant, low- cost, and
sus tain able con tri bu tion to re duc ing mi cro nu tri ent de -
fi cien cies. In this ap proach, plant breed ers seek to take
ad van tage of  ex ist ing con sump tion be hav iours by de -
vel op ing sta ple food crops that, in some sense, for tify
them selves by load ing high amounts of min er als and
vi ta mins into their seeds. One prom is ing va ri ety be ing
tested at the In ter na tional Rice Re search In sti tute
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FIGURE 2.3 : Preva lence of  anae mia in preg nant women 
by WHO re gion, 1998

Source: 9.



(IRRI) has dou ble the iron (af ter mill ing) of  stan dard
IRRI re leases and is also early ma tur ing, high yield ing,
and dis ease re sis tant. Bioa vail abil ity tests us ing hu man
sub jects are planned for 2000. Pend ing the re sults of
these and other ag ro nomic tests, the new va ri ety may
be ready for re lease to farm ers in the Phil ip pines in a
few years.12

The de vel op ment of  strate gies to con trol iron
de fi ciency is fur ther ham pered by un cer tain ties con -
cern ing its eti ol ogy in dif fer ent situa tions—par ticu -
larly in Af rica where the non-i ron de fi ciency causes
of  anae mia may be sig nifi cant. Work ing cri te ria to
dis tin guish the dif fer ent types of  anae mia are
needed in or der to bet ter de fine the tar get groups as
well as the most ap pro pri ate ac tion. A re cently de vel -
oped tool—the life cy cle anae mia risk ma trix—may
help in or gan iz ing etio logi cal as sess ments, with a
view to bet ter de ter min ing and pri ori tiz ing ap pro pri -
ate con trol strate gies.4

Our un der stand ing of  the con se quences of  iron 
de fi ciency has ad vanced sig nifi cantly, as has our
knowl edge of  what to do, but our un der stand ing of
how to im ple ment ap pro pri ate in ter ven tions ef fec -
tively on a large scale is still lim ited. Research in this
area re mains an ab so lute pri or ity. Al lied to this, more 
ef fec tive ad vo cacy and com mu ni ca tion on the na -
tional im por tance of  iron de fi ciency pre ven tion and
con trol are ur gently re quired.

2.2 Iodine Deficiency
Disorders Update

The dis or ders in duced by die tary io dine de fi ciency
(IDD) con sti tute a ma jor global nu tri tion con cern.
The ef fect of  io dine de fi ciency on the thy roid gland
has been known for many dec ades. Knowl edge of
the im pact of  io dine de fi ciency on men tal de vel op ment
has played an im por tant role in mo bi liz ing po liti cal
lead ers, pub lic health of fi cials, nu tri tion ists, and pri -
vate in dus try world wide to launch ef fec tive na tional
pro grammes. Pro gress to wards elimi na tion of  IDD
through uni ver sal salt io di za tion ap pears to be one
of  the most sig nifi cant suc cesses in the field of  non -
com mu ni ca ble dis ease.

Io dine is re quired for the syn the sis of  thy roid hor -
mones, which are in volved in regu lat ing meta bolic ac -
tivi ties of  all cells through out the life cy cle. In ad di tion,
it plays a key role in cell rep li ca tion. This is par ticu larly
rele vant for the brain since neu ral cells mul ti ply mainly
in utero and dur ing the first two years of  life. IDD com -
prises all the ef fects of  io dine de fi ciency. In the foe tus

these ef fects lead to in creased rates of  abor tion, still -
births, con geni tal anoma lies, cre tin ism, psy cho mo tor
de fects, and neo na tal mor tal ity. In the child and ado les -
cent, the ef fects mani fest as goi tre, hy po thy roid ism, im -
paired men tal func tion, re tarded men tal and physi cal
de vel op ment, and di min ished school per form ance. In
adults, goi tre and its com pli ca tions, hy po thy roid ism,
and im paired men tal func tion per sist.13

Me dian uri nary io dine and the preva lence of
goi tre are the most im por tant in di ca tors for as sess -
ing IDD and for de scrib ing the se ver ity of  IDD as a
pub lic health prob lem. School- age chil dren are the
most ap pro pri ate tar get group for IDD sur veil lance.

Uri nary io dine is a marker of  very re cent die tary
io dine in take. The nor mal popu la tion me dian value
of  uri nary io dine is 100–200 µg/L. Val ues of  50–99
µg/L sug gest mild io dine de fi ciency, while val ues of
20–49 and be low 20 µg/L sug gest mod er ate and se -
vere io dine de fi ciency, re spec tively.14 The bench -
mark for moni tor ing prog ress to wards elimi na tion
of  IDD as a pub lic health prob lem is 50% of  the tar -
get group with uri nary io dine be low 100 µg/L and
less than 20% with lev els be low 50 µg/L.

A goi tre is an en larged thy roid. Thy roid size can be
de ter mined clini cally by in spec tion and pal pa tion. Goi -
tre is graded ac cord ing to size: grade 0 is not pal pa ble or 
visi ble; grade 1 is a mass in the neck, con sis tent with an
en larged thy roid, that is not visi ble when the neck is in
the nor mal po si tion; and grade 2 is a swel ling in the
neck that is visi ble when the neck is in a nor mal po si -
tion. Pal pa tion be comes less re li able when av er age
 goitre size de creases in a popu la tion. Ul tra -sonogra phy
then pro vides a more pre cise and ob jec tive method.
 Ultra-sonography is in creas ingly used to as sess popu la -
tion io dine nu tri tion, and nor ma tive val ues for thy roid
vol ume meas ured by ul tra -sonogra phy in iodine- replete 
school chil dren are needed. The Third Re port noted that
nor ma tive val ues based on pooled sam ples of  school -
chil dren liv ing in Europe had been adopted and were
ap pli ca ble world wide. This has re cently been ques -
tioned in light of  evi dence that some popu la tions of
school- age chil dren with ade quate me dian uri nary io -
dine have thy roid vol umes much lower than the nor -
ma tive val ues adopted by WHO. The need for re gional
scales re mains a pos si bil ity.15

Fi nally, ele vated se rum thy roid stimu lat ing hor -
mone (TSH) in the neo nate in di cates in suf fi cient
sup ply of  thy roid hor mone to the de vel op ing brain.
This is the only in di ca tor that al lows pre dic tion of
pos si ble im pair ment of men tal de vel op ment at a
population- wide level.
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Comparing Prevalences and Numbers

In a joint ef fort WHO, UNICEF, and ICCIDD re -
cently pre sented data on the status of  IDD at the re -
gional and global levels.16 Of  the 191 coun tries as -
sessed, 130 are af fected by IDD (Ta ble 2.2). Of  the
re main ing 61 coun tries, IDD has been elimi nated, or 
is known not to be pres ent in 20. Data are in suf fi -
cient for 41 coun tries, more than half  of which are
small is land states, where IDD is un likely to be se -
vere. Al most every coun try in Af rica has IDD.

When these fig ures are trans formed into num -
bers af fected by goi tre or at risk of  IDD (that is, liv -
ing in a geo graphi cal re gion where the to tal goi tre
rate in school- age chil dren is > 5%), it is clear that
the scale of  the global prob lem is im mense (Ta ble
2.3). Glob ally about 740 mil lion peo ple are af fected
by goi tre, and more than 2 bil lion (or over 38% of

the popu la tion liv ing in 130 coun tries) are es ti mated
to be at risk of  IDD. Many coun tries—in clud ing
China and In dia—have come to re gard their en tire
popu la tion as at- risk of  IDD.

Prevention and Control

De spite the mag ni tude of the IDD prob lem, great
prog ress has been made in re cent years to wards its
elimi na tion. The main thrust has been es tab lish ing
and sus tain ing na tional salt io di za tion schemes.
Ef fec tive part ner ships have been forged be tween
rele vant UN agen cies, na tional and in ter na tional
NGOs, and the salt in dus try. Glob ally, 68% of
house holds in coun tries with IDD now con sume
io dized salt (Ta ble 2.4). Io di za tion rates are high -
est in the Ameri cas at 90%. Af rica has achieved a
level of 63%.
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TABLE 2.2 : Num ber of  coun tries af fected by IDD, 1999

Region
To tal number of

coun tries in re gion

Coun tries where
IDD is a pub lic
health prob lem

Coun tries where
IDD has been

elimi nateda or is
non ex ist ent

Coun tries with
 insufficient datab

Af rica  46  44  1  1
Ameri cas  35  19  3 13
South- East Asia
  (in cludes In dia)  10   9  0  1
East ern Medi ter ra nean  22  17  1  4
Europe  51  32 13  6
West ern Pa cific
  (in cludes China)  27   9  2 16

To tal 191 130 20 41

Source: 16.
 a IDD elimi na tion is de fined as a to tal goi tre rate (TGR) of  < 5% in school- age chil dren.
 b Data are in suf fi cient to cate go rize coun tries.

TABLE 2.3 : Cur rent mag ni tude of  IDD, 1999

Region
Popu la tiona

(mil lion)

Popu la tion af fected by goi tre At-risk popu la tion

Mil lion
% of  re gional

popu la tion Mil lion
% of  re gional

popu la tion

Af rica   612 124 20   295 48
Ameri cas   788  39  5   196 25
South- East Asia 1,477 172 12   599 41
East ern Medi ter ra nean   473 152 32   348 74
Europe   869 130 15   275 32
West ern Pa cific 1,639 124  8   513 31

To tal 5,857 740 13 2,225 38

Source: 16.
 a Based on UN Popu la tion Di vi sion 1997 es ti mates.



Sev eral na tional pro grammes in which the salt
in dus try has ex er cised lead er ship have shown spec -
tacu lar suc cess and made enor mous strides to wards
IDD elimi na tion. In China, for ex am ple, most prov -
inces now have over 90% cov er age with io dized salt.
The na tional me dian uri nary io dine is 314 µg/L, and
all prov inces ex cept Ti bet have a me dian con cen tra -
tion greater than 100 µg/L. Ad justed for popu la tion, 
the na tional to tal goi tre rate is es ti mated as 10.9% by
pal pa tion and 9.6% by ultra- sonography, com pared
with just over 20% in 1995. The keys to Chi na’s suc -
cess are ef fec tively io dized salt, en force ment of
regu la tions, strong com mit ment by gov ern ment at
all lev els, an in ten sive edu ca tional pro gramme, and
moni tor ing of  salt qual ity and bio logi cal im pact.17

Chi na’s suc cess clearly dem on strates how rapid in -
creases in rates of  ef fec tive salt io di za tion can in -
crease uri nary io dine lev els and de crease goi tre
preva lence.

It takes longer, how ever, to cor rect the preva -
lence of  goi tre than to cor rect uri nary io dine af ter
the im ple men ta tion of  uni ver sal salt io di za tion, ac -
cord ing to a re cent study of  seven Af ri can coun -
tries.18 Three coun tries in the sam ple (DR Congo,
Cam er oon, and Ni ge ria) had a par ticu larly long his -
tory of  se vere IDD. The goi trogenic ac tion of  io -
dine de fi ciency had been ag gra vated by the long-
 term con sump tion of  poorly de toxi fied cyanide- rich 
cas sava. The na tional im ple men ta tion of  salt io di za -
tion ranged from one year (Tan za nia and Zim babwe) 
to about five years (Kenya). Two to three ar eas were
vis ited in each coun try, and goi tre preva lence and
me dian uri nary io dine lev els were de ter mined in
school- age chil dren. Me dian uri nary io dine was
above 100 µg/L at all sites vis ited. This is a ma jor

pub lic health suc cess, given the re mote lo ca tion of
the sites and their long his to ries of  IDD. The preva -
lence of  goi tre had de creased in all sites in ves ti gated
(com pared with the pe riod be fore salt io di za tion),
but goi tre rates were still not be low the 5% mark,
des ig nated as a cri te rion for the elimi na tion of  IDD.

2.3 Vitamin A 
Deficiency Update

Vi ta min A is an es sen tial mi cro nu tri ent for the nor -
mal func tion ing of  the vis ual sys tem, growth and de -
vel op ment, main te nance of  epithe lial cel lu lar in teg -
rity, im mune func tion, and re pro duc tion.

Clini cal de fi ciency of  vi ta min A is de fined by the 
pres ence of  night blind ness, Bi tot’s spots, cor neal
xe ro sis and/or ul cera tions, and xerophthalmia-
 related cor neal scars. Sub clini cal de fi ciency of  vi ta -
min A for preschool- age chil dren is de fined as the
preva lence of  se rum re ti nol val ues < 0.70 µmol/L
mi nus the preva lence of  clini cal vi ta min A de fi -
ciency. Among well- nourished, healthy popu la tions
of  preschool- age chil dren, and even those still liv ing
in pov erty but whose vi ta min A status is ade quate,
fewer than 5% have val ues less than 0.70 µmol/L.19

Vi ta min A de fi ciency oc curs when body stores
are de pleted to the ex tent that physio logi cal func -
tions are im paired. At first, the in teg rity of  epithe lial
bar ri ers and the im mune sys tem be come com pro -
mised, fol lowed by im pair ment of  the vis ual sys tem.
Con se quently, there is in creased se ver ity of  some in -
fec tions and an in creased risk of  death, es pe cially
among chil dren. Im prov ing the vi ta min A status of
young chil dren re duces mor tal ity rates by about
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TABLE 2.4 : Cur rent status of  house hold con sump tion of  io dized salt, 1999

Region

Num ber of
coun tries
with IDD

Num ber of  coun tries with a given % of  house holds
 consuming io dized salt Over all % of  house -

holds con sum ing
 iodized saltNo data < 10% 10–50% 51–90% > 90%

Af rica  44  8  6  8 19  3 63
Ameri cas  19  0  0  3  6 10 90
South- East Asia   9  0  1  2  5  1 70
East ern Medi ter ra nean  17  5  1  2  6  3 66
Europe  32 10  4 12  4  2 27
West ern Pa cific   9  0  1  4  3  1 76

To tal 130 23 13 31 43 20 68

Source: 16.
Note: These fig ures re flect house hold sur vey data where this is avail able; oth er wise production- level data are used as a proxy. To es -

ti mate the over all io di za tion rate, to tal popu la tion of  each coun try is mul ti plied by the per cent of  house holds con sum ing io -
dized salt. Num bers are then to taled for each re gion and di vided by the to tal re gional popu la tion.



23%, in popu la tions where there is vi ta min A de fi -
ciency.20 More se vere vi ta min A de ple tion leads to
night blind ness, which can evolve to ir re versi ble par -
tial or to tal blind ness if  the de ple tion con tin ues.19

Comparing Prevalences and Numbers

Es ti mates of  the preva lence of  vi ta min A de fi ciency
(VAD) in pre school chil dren de rived from two sepa -
rate ap proaches are pre sented in Ta ble 2.5. De spite
the dis crep an cies in these es ti mates, which ul ti -
mately re flect the pau city of  real data, it is clear that
vi ta min A de fi ciency re mains a ma jor pub lic health
prob lem of  im mense pro por tions.

Some fea tures of  the es ti mated preva lence are im -
por tant to note. First, since both sets only es ti mate the
number of  young chil dren with VAD, these are un der -
es ti mates of  the true mag ni tude of  the global prob lem.
VAD is a sig nifi cant prob lem among school- age chil -
dren and preg nant women in many coun tries. Data are
not avail able to as sess the mag ni tude of  VAD in these
groups. Sec ond, the preva lence of  VAD is not uni form
across coun tries and re gions. WHO es ti mates that 60
coun tries have VAD of  pub lic health sig nifi cance.a The
MI/UNICEF/Tu lane study es ti mated that 78 coun -
tries are af fected. The ap par ent rise in the number of
coun tries af fected is more likely the re sult of  im proved
da ta bases rather than any real trend in preva lence. We
lack the data nec es sary to as sess trends in VAD.

Clini cal VAD, mani fest as eye le sions, is de creas -
ing.1 It is not known whether VAD’s im pact on se -
vere ill ness and mor tal ity is de creas ing, but with
more na tional sur veys and even tual trend es ti mates
for VAD, it should be pos si ble to make rea son able
in fer ences about likely im pact on vi ta min A–pre -
vent able mor tal ity. 

Prevention and Control

The avail able data sug gest that there is both an op -
por tu nity and a need to tar get ma jor vi ta min A con -
trol pro grammes to par ticu lar coun tries and to par -
ticu lar groups within af fected coun tries. Un like
io dine, VAD is linked more to the na ture of  foods
avail able and feed ing prac tices than to geo- chemical
or other con di tions af fect ing the whole popu la tion
of  geo graphic ar eas. Many stud ies sug gest that, like
iron de fi ciency, VAD has strong so cio eco nomic as -
so cia tions. In deed, iron de fi ciency and VAD of ten
co ex ist in the same sub- populations.

The great ma jor ity of  coun tries where vi ta min A
de fi ciency is known to be a ma jor pub lic health prob -
lem have poli cies sup port ing the regu lar sup ple men ta -
tion of  chil dren, an ap proach of  known ef fec tive ness
that can reach the sub- populations af fected by VAD.
Sup ple men ta tion cov er age has in creased sig nifi cantly in 
the last few years, spurred on by the link age of  sup ple -
men ta tion to im mu ni za tion. In te grat ing the ad mini stra -
tion of  vi ta min A sup ple ments with im mu ni za tion
serv ices, which con tact 80% of  the world’s chil dren,
has been WHO/UNICEF pol icy since 1994, al though
prog ress has been slow and some what lim ited. In con -
trast, the ad di tion of  vi ta min A to po lio vac ci na tion
cam paigns has been quick to catch on and is prov ing to
be one of  the most suc cess ful im ple men ta tion strate -
gies for reach ing large num bers of  at- risk chil dren. Na -
tional Im mu ni za tion Days (NIDS) of fer a ready- made
de liv ery in fra struc ture and un par al leled reach—in 1997 
alone, more than 450 mil lion chil dren were im mu nized
dur ing po lio NIDS. In 1998, 88% of  the coun tries
where VAD was a mod er ate to se vere pub lic health
prob lem con ducted NIDS, two- thirds of  which in -
cluded vi ta min A, bene fit ing more than 24 mil lion at-
 risk chil dren. This suc cess was the re sult of  a co or di -
nated stra te gic ef fort among UNICEF, WHO, ma jor
in ter na tional do nors, NGOs, and aca demic in sti tu tions.23

The main limi ta tion of NIDS is that they pro -
vide the op por tu nity for only one dose of  vi ta min A
per year, whereas vi ta min A–de fi cient chil dren need
to re ceive sup ple ments at least twice a year. A mi nor
set back has been the re port that cou pling vi ta min A
ad mini stra tion with im mu ni za tion, while safe, may
not have been as ef fec tive as had been hoped, at least 
in terms of  re duc ing mor tal ity.24 Al though dra matic
prog ress has been made with sup ple men ta tion cov -
er age, the NIDS link age should not be con sid ered a
uni ver sal pana cea, and new ap proaches must be
pur sued.
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TABLE 2.5 : Es ti mated number of  pre school
chil dren af fected by clini cal and
sub clini cal vi ta min A de fi ciency
(VAD)

Es ti mate
WHO/UNICEFa

(mil lion)
MI/UNICEF/

Tulaneb (mil lion)

Clini cal VAD 2.80 3.30
Sub clini cal VAD 251 75–140
 a 21.
 b 22.

a This es ti mate is based on the oc cur rence of clini cal eye signs or symp toms or very low se rum re ti nol lev els (< 0.35 µmol/L).



Al most all would agree that food- based ap -
proaches (in clud ing for ti fi ca tion where fea si ble) are the
logi cal pre ferred long- term strat egy. There is ur gent
need to ex pand for ti fi ca tion ef forts where foods reach -
ing the tar get popu la tion groups are proc essed or
where lo cal for ti fi ca tion is fea si ble. Ad vances are be ing
made in these ar eas: for ti fi ca tion of maize is prov ing
suc cess ful in Zim babwe, and the first sugar for ti fi ca tion 
ex pe ri ence in Sub- Saharan Af rica is mov ing for ward in
Zam bia.23

Ap proaches based on modi fied food se lec tion,
im proved avail abil ity of  vi ta min A–rich foods, and
pos si bly ge netic modi fi ca tion of  sta ple foods to en -
hance vi ta min A avail abil ity, as with iron, have been
slower to de velop and more dif fi cult to im ple ment.
How ever, prog ress is be ing made. In no va tions in -
clude the pro mo tion of  egg con sump tion by small
chil dren in In do ne sia, which has shown prom is ing
re sults.25

The re cent find ing, how ever, that the bio con -
ver sion of  pro- vitamin A in dark green leafy vege ta -
bles is less than one- quarter of  that pre vi ously
thought has pointed to one rea son why home gar -
den ing per se is sel dom found to be di rectly as so ci ated 
with im proved vi ta min status.26 Home gar den ing,
none the less, has other im por tant ob jec tives, such as
women’s in come gen era tion, and so should be con -
sid ered a use ful com ple ment to a longer- term strat -
egy based on more ef fec tive in ter ven tions. 

Pro mot ing, pro tect ing, and sup port ing breast -
feed ing re main es sen tial com po nents of  vi ta min A
con trol pro grammes for young chil dren, as does in -
fec tious dis ease con trol, not only through im mu ni -
za tion, but also through com ple men tary hy giene and 
sani ta tion in ter ven tions. 

Fi nally, there is an ur gent need for a good da ta base
of  na tion ally rep re sen ta tive sur veys to help re search ers
bet ter judge the im pact of  in ter ven tion pro grammes as
well as the mag ni tude and lo ca tion of  the re main ing
VAD prob lem. The inter- agency Global Vi ta min A Ini -
tia tive has rec om mended as an end- of- 2000 goal that all 
coun tries with popu la tions af fected by vi ta min A de fi -
ciency or likely to be af fected (based on in fant and child 
mor tal ity cri te riab) should have a de tailed, budg eted
plan of  ac tion for elimi nat ing vi ta min A de fi ciency as a
pub lic health prob lem.27

2.4 Multiple Micronutrient
Deficiencies

Many popu la tion groups in the de vel op ing world
suf fer from mul ti ple nu tri ent de fi cien cies. The clus -
ter ing of  iron and vi ta min A de fi cien cies has al ready
been men tioned, but there are many more sig nifi cant 
over laps. 

Moreo ver, de fi cien cies of ten in ter act. Vi ta min A 
sup ple men ta tion at ap pro pri ate lev els has been
found to im prove not only vi ta min A status but also
iron me tabo lism in preg nant women and pre school
and school- age chil dren.28 It should be con sid ered
where iron de fi ciency is com mon. A com bined iron
and vi ta min A sup ple ment has been found to be
more than 40% more ef fec tive in re duc ing anae mia
than an iron sup ple ment alone. Such find ings are not 
spe cific to sup ple men ta tion. A vi ta min A sugar for ti -
fi ca tion pro gramme in Gua te mala re sulted in im -
proved iron status of  the popu la tion,29 while a trial
with vi ta min A–for ti fied MSG in In do ne sia in -
creased hae mo glo bin lev els among chil dren.30

Given such fre quent over laps and given the fact
that at cer tain stages of  the life cy cle—most no ta bly
dur ing preg nancy—it may be dif fi cult for die tary
needs to be met through diet alone, mul ti ple mi cro -
nu tri ent sup ple men ta tion holds clear po ten tial to ad -
dress mul ti ple nu tri ent de fi cien cies in a cost-
 effective man ner. Re cent ad vances have been made
in this area since 1998. One pub li ca tion has ad -
dressed key is sues con cern ing the de sign and im ple -
men ta tion of  such pro grammes.31 Also, a joint
UNICEF/WHO/UNU work shop was con vened in
1999 to con sider the com po si tion of  a multi-
 micronutrient sup ple ment to be used in forth com -
ing tri als among preg nant women in de vel op ing
coun tries. 

Summary
Pro gress has been made in re duc ing clini cal vi ta -
min A de fi ciency, but more needs to be done to
 reduce sub clini cal vi ta min A de fi ciency, which
has sig nifi cant con se quences. The suc cess of salt
io di za tion for con trol ling io dine de fi ciency dis or -
ders con tin ues to spread; moni tor ing and sus tain -
abil ity are now key con cerns. Iron de fi ciency and
its most se ri ous mani fes ta tion, anae mia, con tinue
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b A mor tal ity rate for chil dren un der age five of 70 per thou sand was pro posed by WHO as a pos si ble cut- off for de line at ing such
coun tries.19



to un der mine hu man po ten tial. Un like VAD and
IDD, there is no clearly ef fec tive, widely ap pli ca -
ble so lu tion to iron de fi ciency, though a com bi na -
tion of ap proaches can make in roads. Op era tional
re search re mains a ma jor pri or ity, as well as bet ter
ad vo cacy for greater at ten tion to com bat ing this
in visi ble scourge.

Over laps and in ter ac tions be tween mi cro nu tri -
ents are likely to be wide spread, pos si bly af fect ing
one in two chil dren with any sin gle de fi ciency. This
fact ar gues strongly, both op era tion ally and bio logi -
cally, for mul ti ple mi cro nu tri ent sup ple men ta tion
and for ti fi ca tion. Such over laps and in ter ac tions un -
doubt edly oc cur with re gard to mi cro nu tri ents we
know rela tively lit tle about.
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3 BREAST FEED ING AND
COM PLE MEN TARY FEED ING

Breast feed ing and com ple -
men tary feed ing be hav -
iours are im por tant pre -

dictors of in fant and child nu tri tion, health, and
sur vival. The vast ma jor ity of re search has fo cused
on the bene fits of breast feeding and com ple men tary
feed ing to in fants and young chil dren, al though
there are also im por tant bene fits through out the life
cy cle. There is evi dence to link hav ing been breast -
fed as a child with stronger in tel lec tual de vel op -
ment1–3 and a re duced risk of can cer,4 obe sity,5 and
sev eral chronic dis eases.6,7 Breast feed ing also bene -
fits ma ter nal health. Women who breast feed have a
re duced risk of ovar ian can cer and pre meno pausal
breast can cer.8–10 Women who were breast fed as in -
fants also have a re duced risk of breast can cer.11

Im prov ing breast feed ing and com ple men tary
feed ing prac tices will there fore im prove health, nu -
tri tion, and sur vival in the short—as well as the
long—term and con trib ute to the well be ing of  fu -
ture gen era tions. Be cause of  the in creas ing rec og ni -
tion of  the im por tance of  foe tal and early child hood 
nu tri tion through out the life cy cle, data on breast -
feed ing and com ple men tary feed ing are in cluded for 
the first time in an ACC/SCN re port on the world
nu tri tion situa tion.

3.1 Evi dence Link ing
Breast feed ing to
Im proved Out comes

Breast feed ing con trib utes to in fant nu tri tion and
health through a number of  im por tant mecha nisms.
It pro vides a com plete source of  nu tri tion for the
first six months of  life, half  of  all re quire ments in

the sec ond six months of  life, and one- third of
require ments in the sec ond year of  life.12 It pro vides
im mu nity as well as other fac tors that pro tect against 
spe cific ill nesses. When in fants and chil dren be come 
ill, breast feed ing pro vides an im por tant source of
nu tri ents be cause  intake of  breast milk is not re duced 
in con trast to the in take of  com ple men tary foods,
which de clines con sid era bly.13–15 Fur ther more, ex -
clu sive breast feed inga elimi nates the risk of  ill ness
through the use of  con tami nated food stuffs and
uten sils. It also length ens the pe riod of  post par tum
ame nor rhoea and hence, in the ab sence of  con tra -
cep tive use, length ens the birth in ter val, which is
strongly re lated to in fant and child sur vival.

Be cause in fant feed ing mode can not be ran -
domly as signed, all data on the pro tec tive ef fect of
breast feed ing on mor bid ity and mor tal ity are ob ser -
va tional. How ever, the dose- response ef fect ob -
served with ex clu sive breast feed ing, any breast feed -
ing, and no breast feed ing pro vides evi dence of
cau sal ity.16–19 The risk of  death de creases dra mati -
cally as the in fant ages; there fore the pro tec tive ef -
fect of  breast feed ing on mor tal ity is great est in the
first month of  life and de clines by month un til
6 months.20 Many—though not all—stud ies con -
tinue to show pro tec tive ef fects un til 12 months of
life, and some stud ies show pro tec tive ef fects into
the sec ond year as well. A dose re sponse has also
been ob served be tween the amount of  breast milk
con sumed through a naso gas tric tube in pre term in -
fants and cog ni tive de vel op ment1 and be tween a
longer du ra tion of  ex clu sive breast feed ing and re -
duced risk of  obe sity among school- age chil dren.5 A
simi lar pat tern is ob served with the pro tec tive ef fect
of  breast feed ing on mor bid ity, with the pro tec tive
ef fects be ing great est in the first 6 months of  life and 
re duced there af ter.17,18
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3.2 E vi dence Link ing
Com ple men tary Feed ing
to Im proved Out comes

It is dif fi cult to meet the zinc and iron re quire ments of
chil dren 6 to 24 months even in the best con di tions.12

In ade quate mi cro nu tri ent and en ergy in take is of ten
cou pled with a high preva lence of  both clini cal and
sub clini cal mor bid ity, which is of ten as so ci ated with
ano rexia. This is the pe riod of  ac tive growth fal ter ing.
In ter ven tions to im prove in take of  com ple men tary
foods can re sult in im proved in fant and child growth
among popu la tions at risk of  un der nu tri tion. A re view
of  ef fi cacy tri als and pro grammes in 14 coun tries
showed that child growth could be im proved by 0.10 to 
0.50 stan dard de via tion (SD) through in creased die tary
in takes. This range of  im prove ment in growth would
re duce preva lences of  un der nu tri tion (< –2 SD) at
12 months by 1–19%.21 The ef fects of  im proved nu tri -
tional in take on growth are great est in the first year of
life, though sig nifi cant ef fects con tinue into the sec ond
and third year.22,23  Nu tri tional status dur ing the first two
years of  life, which co in cides with the pe riod of  peak
di ar rhoeal dis ease and high preva lences of  res pi ra tory
in fec tions, is par ticu larly im por tant in light of  the fact
that ade quate nu trition miti gates the nega tive ef fect of
di ar rhoea on lin ear growth.24

In Cen tral and South Amer ica and the Car ib bean
there is re newed in ter est in the role that pro cessed
com ple men tary foods can play in pro vid ing a nu tri -
tion ally com plete in fant and tod dler food.25 Pro cessed 
com ple men tary foods, ap pro pri ately for ti fied, can
com ple ment breast milk and tra di tional foods dur ing
the nu tri tion ally vul ner able pe riod. Be cause these
foods can be pro duced in ex pen sively and re quire
mini mal time for prepa ra tion and cook ing, they al le vi -
ate other eco nomic and time- related con straints to
im proved child feed ing. Risk of  food con tami na tion
may also be re duced through good pack ag ing. De spite 
these ad van tages, proc essed com ple men tary foods
have not been shown to be  effective out side the re -
search set ting at im prov ing the nu tri tional status of
chil dren at risk of  under nutrition. Sus tain abil ity is also 
an is sue. In ade quate  attention has been given to cul -
tural accepta babil ity, as well as cost and fi nanc ing, so -
cial mar ket ing, target ting, and dis tri bu tion. Proc essed
com ple men tary foods of ten fail to reach the poor est
house holds, and when they do, breast feed ing prac tices 
and other key feed ing be hav iours have not been im -
proved si mul ta ne ously.

3.3 Con cep tu al iz ing In fant
Feed ing Be hav iours

The full im pact of  op ti mal breast feed ing and com -
ple men tary feed ing, as meas ured by popu la tion level
re duc tions in mor tal ity and mor bid ity and im proved
health and de vel op ment, will never be re al ized un -
less women and care giv ers adopt rec om mended be -
hav iours. Rec om mended be hav iours change as an
in fant and young child grows.12 WHO de fines op ti -
mal be hav iours as ex clu sive breast feed ing for four to 
six months, breast feed ing with com ple men tary feed -
ing start ing at about six months of  age, and con tin -
ued breast feed ing in the sec ond year of  life and be -
yond.26 Field stud ies show that com ple men tary
foods in tro duced be tween four and six months of
age re place nu tri ents from breast milk and con fer
no ad van tage on growth or de vel op ment.27,28 As a
re sult UNICEF and many min is tries of  health in
gen eral rec om mend ex clu sive breast feed ing for
about six months. Hav ing two sets of  rec om men da -
tions cre ates con fu sion, and pol icy har moni za tion is
ur gently needed in this area.

Whether or not op ti mal be hav iours are adopted
is a re sult of  the in ter ac tion of many fac tors. The
clos est de ter mi nants re late to a woman’s choice
and her abil ity to act upon this choice. For op ti mal
breast feed ing and com ple men tary be hav iours to
oc cur, a woman must both wish to use them and
be able to choose them. The two fac tors are in flu -
enced most im me di ately by the in fant feed ing
 information a woman re ceives as well as the physi -
cal and so cial sup port pro vided to her dur ing preg -
nancy, child birth, and post par tum. These fac tors
are, in turn, in flu enced by fa mil ial, medi cal, and
cul tural at ti tudes and norms, demo graphic and
eco nomic con di tions (in clud ing the re sources to
grow or pur chase needed foods and ma ter nal
 employment), com mer cial pres sures, and na tional
and in ter na tional poli cies and norms. Thus, to
 promote op ti mal breast feed ing and com ple men -
tary feed ing be hav iours, in ter ven tions need to be
tar geted not only to in di vid ual women but also to
chang ing the con text in which in fant and child
feed ing choices are made.

The de ter mi nants of  in fant feed ing be hav -
iours are shown in Fig ure 3.1. This fig ure elabo -
rates the in ter play be tween fac tors that de ter mines
the ca pac ity, re sources, and care prac tices for
young chil dren.
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3.4 HIV and In fant Feed ing
The find ing that HIV is trans mit ted through breast -
milk has com pli cated in fant feed ing rec om men da -
tions.30 Rec og niz ing breast feed ing as a sig nifi cant
and pre vent able mode of HIV trans mis sion, the
Joint United Na tions Pro gramme on HIV/AIDS
(UNAIDS), to gether with WHO and UNICEF, is -
sued new guide lines on HIV and in fant feed ing in
1998.31 These guide lines call for ur gent ac tion to
edu cate, coun sel, and sup port HIV- positive women
in mak ing de ci sions about how to nour ish their in -
fants safely. The guide lines stress that in or der for a
mother to make a de ci sion, she must have ac cess to
vol un tary and con fi den tial test ing and coun sel ling,
as well as to in for ma tion about feed ing op tions and
the risks as so ci ated with them.

Since these guide lines were pub lished, ob ser va -
tional data have shown that three-month -old in fants
of HIV- positive women who were ex clu sively breast -
fed have the same risk of  con tract ing HIV as in fants
who were never breast fed. In con trast, in fants who
were par tially breast fed had a sig nifi cantly higher
risk.32 Sev eral bio logi cal mecha nisms could ex plain
why ex clu sive breast feed ing might be more pro tec tive
than par tial breast feed ing. These in clude the mother’s
re duced risk of  sub clini cal mas ti tis, which oc curs dur -
ing breast en gorge ment,33 and in creased in teg rity of
the in fant’s in tes ti nal wall. Re search is un der way to
con firm if  these im por tant find ings are causal.

Short ened du ra tion of  breast feed ing is one in -
fant feed ing op tion sug gested in the new UNAIDS/
WHO/UNICEF guide lines. Con fir ma tion of  the
pro tec tive ef fect of  ex clu sive breast feed ing on the
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FIGURE 3.1 : De ter mi nants of  in fant feed ing be hav iours

Source: 29.



risk of mother- to- child trans mis sion of HIV is a
nec es sary first step in de vel op ing a pol icy rec om -
men da tion that would give in fants the bene fits of
ex clu sive breast feed ing while avoid ing the risk of
HIV trans mis sion through par tial breast feed ing.

3.5 Breast feed ing and
Com ple men tary Feed ing
Pat terns and Trends 

This sec tion uses data from na tion ally rep re sen ta tive
house hold demo graphic and health sur veys to pro -
vide trend in for ma tion on breast feed ing, com ple men -
tary feed ing, and bot tle feed ing. Data are pre sented
from na tional sur veys con ducted with tech ni cal sup -
port from the Demo graphic and Health Sur veys
(DHS). Cur rent status data are used to de ter mine
 infant feed ing pat terns to avoid prob lems as so ci ated
with re call bias. Sur veys from 1990 to 1996 re port ing
on cur rent in fant and child hood feed ing pat terns are
avail able for 37 coun tries. Twenty- seven coun tries
sup ported by DHS or World Fer til ity Sur veys have
mul ti ple sur veys that per mit analy sis of  trends of
breast feed ing ini tia tion and of  the me dian du ra tion of  
breast feed ing cov er ing the pe riod 1975 to 1996. These 
data were pub lished in June 1999 by Macro Inter -
national in a re port ti tled Breast feed ing and Com ple men -
tary Feed ing, and the Post par tum Ef fects of  Breast feed ing.34

In  addition, analy sis of DHS data for Latin Amer ica
and the Car ib bean by the Pan Ameri can Health
 Organization per mits pres en ta tion of  trends in ex clu -
sive breast feed ing for the years 1986 to 1996.35

This re view shows that breast feed ing ini tia tion
rates are very high in de vel op ing coun tries. The in ci -
dence of  breast feed ing ini tia tion ex ceeds 90% in al -
most every coun try and ex ceeds 95% in more than
half  of  the coun tries. Breast feed ing ini tia tion is uni -
ver sal in Sub- Saharan Af rica. How ever, breast feed ing
prac tices are far from op ti mal. The rec om men da tion
for ex clu sive breast feed ing is not widely prac ticed
( Table 3.1). In gen eral, the pro por tion of  in fants un -
der four months of  age who are ex clu sively breast fed
is high est on av er age in Asia (up to 82% in Ne pal) and
the Near East/North Af rica (63% in Mo rocco) fol -
lowed by Latin Amer ica and Sub- Saharan Af rica.
There is sig nifi cant varia tion within re gions. For ex -
am ple, in Latin Amer ica and the Car ib bean, the pro -
por tion of  in fants un der four months of  age who are
ex clu sively breast fed ranges from less than 5% in Haiti 
to more than 50% in Bo livia, Gua te mala, and Peru.

WHO and oth ers rec om mend that all in fants
six to nine months of  age be breast fed and also re -
ceive com ple men tary foods. Data on “breast feed -
ing plus com ple men tary foods” shown in Ta ble 3.1 
 reflect the tim ing of  in tro duc tion of  com ple men -
tary foods but pro vide no in for ma tion about the
qual ity of  these foods. Again there is large varia -
tion within re gions. For ex am ple, in Sub- Saharan
Af rica one- third of  in fants in Ghana and Mali are
re ceiv ing com ple men tary foods, com pared with
90% or more in Kenya and Zim babwe. In gen eral,
low preva lences for this in di ca tor in Latin Amer ica
and the Car ib bean are be cause in fants are no longer
be ing breast fed rather than be cause they are not
 receiving com ple men tary foods. De layed in tro duc -
tion of  com ple men tary foods is a  serious prob lem
in some coun tries. Less than one- third of  in fants
re ceive com ple men tary foods by six to nine months
in Bang la desh, In dia, and Paki stan,  according to
sur veys con ducted in the early 1990s.

The preva lence of  breast feed ing be tween 12
and 15 months is rela tively high in all re gions. In
Sub- Saharan Af rica 13 of  the 18 coun tries re ported
here have breast feed ing rates ex ceed ing 90%. For
other  regions, again, there is sig nifi cant varia tion.
In Latin Amer ica and the Car ib bean, breast feed ing
at 12–15 months ranges from a low of  30% in the
 Dominican Re pub lic and 35% in Bra zil to about
80% in Gua te mala, Haiti, and Peru. Preva lences of
breast feed ing among chil dren 20–23 months of  age
are high est in Sub- Saharan Af rica and Asia (over
50%) and low est in Latin Amer ica and the Car ib bean 
and the Near East/North Af rica (about 25%).

Bot tle feed ing car ries a sig nifi cant risk of mor -
bid ity be cause of  con tami na tion36 and is there fore a
use ful in di ca tor to fol low. Bot tle feed ing is highly
vari able, de pend ing on the re gion and the coun try. In 
gen eral, it is low est in Sub- Saharan Af rica, al though
one- third of  in fants are bot tle fed in the first
four months in Na mibia and Ni ge ria. Bot tle feed ing
rates are very high in Latin Amer ica and the Car ib -
bean. In four of  the eight coun tries re ported on,
more than half  of  in fants less than four months are
bot tle fed. A very high rate of  bot tle feed ing is re -
ported for Ka zakhstan in Cen tral Asia (69%),
whereas rates are much lower else where in Asia—for 
ex am ple, 9.2% in In dia.

Over all, data on trends in the me dian du ra tion
of  breast feed ing show posi tive changes be tween
1975 and 1996 (Ta ble 3.2). The high me dian du ra -
tion of  breast feed ing was main tained in many coun -
tries and ac tu ally in creased in some. In creases in the
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TABLE 3.1 : Breast feed ing and com ple men tary feed ing prac tices

Region, country, 
and date

Ex clu sive
breast feed ing,

< 4 months
(%)

Breast feed ing
plus com ple men -

tary foods,
6–9 months

 (%)

Breast feed ing,
12–15 months

(%)

Breast feed ing,
20–23 months

(%)

Bot tle
feed ing,

< 4 months
(%)

Sub- Saharan Af rica
Burk ina Faso 1993  3.1 43.9 98.0 81.7  1.6
Cam er oon 1991  7.3 77.1 80.7 37.8 17.8
Cen tral Af ri can Re pub lic

1994–95  4.4 93.1 96.6 54.8  2.3
Côte d’Ivoire 1994  3.4 66.2 94.9 47.5  4.5
Ghana 1993  8.3 35.7 94.6 55.4 23.9
Kenya 1993 17.0 90.1 91.3 57.6 16.4
Mada gas car 1992 48.4 80.0 91.1 51.7  3.7
Ma lawi 1992  3.3 87.2 94.5 59.9  3.8
Mali 1995 12.2 32.9 94.3 62.8  2.9
Na mibia 1992 21.6 64.7 69.1 24.8 31.1
Ni ger 1992  1.3 73.2 96.3 63.7  2.1
Ni ge ria 1990  1.4 51.7 86.9 46.3 33.6
Rwanda 1992 90.2 67.8 98.6 89.0  0.7
Sene gal 1992–93  6.5 58.9 94.1 50.6  6.2
Tan za nia 1991–92 32.5 58.7 94.7 59.5  4.1
Uganda 1995 70.4 63.6 88.5 45.0  5.6
Zam bia 1992 13.3 87.6 91.1 34.9  3.2
Zim babwe 1994 16.3 93.0 89.8 26.7  5.8

Near East/North Af rica
Egypt 1992 54.0 52.3 77.9 42.4 19.9
Jor dan 1990 32.0 48.1 48.3 17.2 29.8
Mo rocco 1992 62.9 35.1 64.6 31.7 23.1
Tur key 1993 13.9 47.1 47.5 18.2 29.4

Asia
Bang la desh 1993–94 53.5 29.4 96.1 91.2  0.0
In dia 1992–93 51.2 31.5 89.0 73.0  9.2
In do ne sia 1994 47.6 85.8 88.8 76.6 10.6
Ka zakhstan 1995 12.3 62.7 52.3 24.1 69.0
Ne pal 1996 82.0 62.5 96.7 92.7  2.3
Paki stan 1990–91 25.1 29.2 79.7 59.4 26.2
Phil ip pines 1993 33.1 52.1 58.2 24.2 43.0

Latin Amer ica/Car ib bean
Bo livia 1993–94 54.0 78.0 74.7 42.7 34.7
Bra zil 1996 40.8 11.6 34.8 18.8 50.9
Co lom bia 1995 15.7 61.5 42.8 18.8 72.0
Do mini can Re pub lic

1991  9.6 22.8 29.5  9.1 80.8
Gua te mala 1995 50.7 55.7 78.0 54.0 26.4
Haiti 1994  3.3 84.1 82.4 26.7 36.4
Para guay 1990  7.0 61.2 40.3 11.1 56.1
Peru 1996 61.4 72.2 81.6 45.8 28.6

Source: Ab stracted or cal cu lated from in for ma tion pre sented in 34.
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TABLE 3.2 : Trends in the me dian du ra tion of  breast feed ing

Region, country, 
and date

Me dian
du ra tion
(months)

Region, country, 
and date

Me dian
du ra tion
(months)

Sub-Sa ha ran Af rica Asia
Cam er oon 1978 17.8 Bang la desh 1975–76 25.8
Cam er oon 1991 18.2 Bang la desh 1993–94 36.0

Ghana 1979–80 17.8 In do ne sia 1976 23.3
Ghana 1988 21.5 In do ne sia 1987 23.3
Ghana 1993 21.6 In do ne sia 1991 23.6

In do ne sia 1994 23.7
Kenya 1977–78 16.6
Kenya 1989 20.0 Ne pal 1976 24.2
Kenya 1993 21.6 Ne pal 1996 31.3

Mali 1987 18.6 Paki stan 1975 17.8
Mali 1995 22.5 Paki stan 1990–91 18.5

Ni ge ria 1982 17.0 Phil ip pines 1978 14.1
Ni ge ria 1990 19.8 Phil ip pines 1993 15.4

Rwanda 1984 20.9
Rwanda 1992 28.0 Latin Amer ica/Car ib bean

Bo livia 1989 16.4
Sene gal 1978 18.0 Bo livia 1993–94 17.5
Sene gal 1986 18.9
Sene gal 1992–93 20.2 Bra zil 1986  5.8

Bra zil 1996  7.8
Uganda 1988–89 19.5
Uganda 1995 19.3 Co lom bia 1976  7.9

Co lom bia 1986  9.1
Zim babwe 1988–89 19.1 Co lom bia 1990  9.3
Zim babwe 1994 18.1 Co lom bia 1995 10.3

Near East/North Af rica Do mini can Re pub lic 1975  8.4
Egypt 1980 15.3 Do mini can Re pub lic 1986  8.1
Egypt 1988–89 19.8 Do mini can Re pub lic 1991  5.9
Egypt 1992 19.8

Gua te mala 1987 20.6
Jor dan 1976 10.9 Gua te mala 1995 20.2
Jor dan 1990–91 12.1

Haiti 1977 15.6
Mo rocco 1980 15.9 Haiti 1994 17.7
Mo rocco 1987 15.4
Mo rocco 1992 15.5 Para guay 1979 12.4

Para guay 1990 11.7
Tur key 1978 11.7
Tur key 1993 11.7 Peru 1977–78 14.5

Peru 1986 14.1
Peru 1991–92 18.1
Peru 1996 20.2

Source: 34.



me dian du ra tion of  breast feed ing meas ured over a
ten- year pe riod range from about one month in the
Near East/North Af rica to 2.5 months in Sub-
 Saharan Af rica. When all coun tries were con sid ered
 together, the me dian du ra tion of  breast feed ing in -

creased at a rate of  1.7 months per dec ade. Work is
un der way to ex tend the analy sis of  trends in breast -
feed ing and com ple men tary feed ing by de vel op ing
com pre hen sive in di ca tors of  care. This work is de -
scribed in Box 3.1.

39

Chapter 3
Breastfeeding and Complementary Feeding

Ap proaches to Meas ur ing and Quan ti fy ing Care

Care is de fined as “the be -
hav iours and prac tices of
care giv ers (moth ers, fa -

thers, sib lings, and child- care pro vid ers) to pro -
vide the food, health care, stimu la tion, and emo -
tional sup port nec es sary for chil dren’s healthy
growth and de vel op ment.”37 Over the past dec -
ade, care has been in creas ingly rec og nized as a
cru cial in put into child health and nu tri tion, along 
with food se cu rity, avail abil ity of health serv ices,
and a healthy en vi ron ment.

In 1995 a spe cial is sue of  the Food and Nu tri tion 
Bul le tin pre sented an ex ten sive re view of  the lit era -
ture on care and its de ter mi nants and pro vided
rec om men da tions for pro tect ing and en hanc ing
the qual ity of  care. A use ful dis tinc tion has also
since been made be tween “care re sources” and
“care prac tices.” The lat ter in cludes the fol low ing
six main ar eas of  care giv ing be hav iours: (1) care
for women; (2) feed ing/breast feed ing; (3) psy cho -
so cial and cog ni tive stimu la tion; (4) hy giene prac -
tices; (5) home health prac tices; and (6) food
prepa ra tion and stor age. In di ca tors for meas ur ing
care were also iden ti fied. 

In 1997 WHO, along with IFPRI and the
Uni ver sity of Ghana, un der took a sur vey in
 Accra us ing the food- health- care con cep tual
model to ex am ine the de ter mi nants of  child
 undernutrition. One of  the great est chal lenges
was to iden tify an ap proach to meas ur ing and
quan ti fy ing care. Data on child feed ing prac -
tices and use of  pre ven tive health serv ices were
col lected, and the in for ma tion was used to cre -
ate an age- specific child- care in dex. The in dex

was par ticu larly use ful in ex am in ing the im por -
tance of  care for child un der nu tri tion and in
study ing the de ter mi nants of  car ing prac tices
in this popu la tion. The main find ings were
(1) good care prac tices for chil dren 4–36 months 
of  age were bene fi cial for child nu tri tional
status and could par tially com pen sate for the
nega tive ef fects of  low ma ter nal school ing and
pov erty; (2) the most im por tant con straint to
good child care prac tices was ma ter nal school -
ing; and (3) house hold so cio eco nomic fac tors,
food se cu rity, ma ter nal work, and other ma ter -
nal char ac ter is tics did not in ter fere with car ing
prac tices in this popu la tion.38,39

In col labo ra tion with Cor nell Uni ver sity and
Em ory Uni ver sity, IFPRI is now us ing DHS data
sets to pur sue its work in meas ur ing and quan ti fy -
ing care. The fo cus is on us ing the in for ma tion
avail able on breast feed ing and com ple men tary
feed ing to de rive a child feed ing in dex for vari ous 
coun tries and re gions around the world. Pre limi -
nary work shows prom is ing re sults, and the find -
ings should help im prove our un der stand ing of
the role of  care in the eti ol ogy of  child hood
 undernutrition in dif fer ent set tings. The re search
will also help iden tify mini mum data needs and
use ful in di ca tors for meas ur ing and quan ti fy ing
care. The cur rent fo cus is on child feed ing prac -
tices be cause of  data avail abil ity, but re search is
ur gently needed on in di ca tors and meth od olo -
gies to quan tify other more com plex as pects of
care, such as psy cho so cial and cog ni tive stimu la -
tion or care of  women, which re main largely un -
der stud ied. n

BOX 3.1



3.6 Role of Na tional and
In ter na tional Ini tia tives
in Sup port of Op ti mal
In fant Feed ing

Im prove ments in breast feed ing be hav iours have oc -
curred at the same time as demo graphic changes,
such as in creased ur bani za tion and in creases in hos -
pi tali za tion for child birth, fe male edu ca tion and em -
ploy ment, and use of mod ern con tra cep tives, which
tra di tion ally have been nega tively as so ci ated with
breast feed ing.40 The role of  na tional and in ter na -
tional ini tia tives in sup port of  breast feed ing and
com ple men tary feed ing in light of  these posi tive
changes is note wor thy. 

In re sponse to con cerns about chang ing breast -
feed ing be hav iours with nega tive con se quences for
 infant health, a number of  na tional and in ter na tional
ini tia tives have been im ple mented to pro mote breast -
feeding. Three have been par ticu larly im por tant:

1. The In ter na tional Code of Mar ket ing of Breast -
milk Sub sti tutes adopted by the World Health
As sem bly in 198141 and sub se quent rele vant
World Health As sem bly reso lu tions, col lec tively
known as The Code, pro vide guide lines for the
mar ket ing of  breast milk sub sti tutes, bot tles, and 
teats. To en sure in fant feed ing de ci sions free
from the in flu ence of mar ket ing pres sures, the
Code aims to re strict such prac tices, in clud ing
di rect pro mo tion to the pub lic. Fur ther more,
World Health As sem bly reso lu tionsb urge that
there be no do na tions of  free or sub si dized sup -
plies of  breast milk sub sti tutes and other prod -
ucts cov ered by the Code in any part of  the
health care sys tem. The Code has been adopted
by many gov ern ments, ei ther as a norm or
through leg is la tion. De spite a mixed rec ord of
com pli ance by in fant for mula manu fac tur ers,42

it has had a ma jor im pact on the way for mula is
ad ver tised and mar keted. The Code has been
par ticu larly ef fec tive in the vir tual elimi na tion
of  the di rect mar ket ing to women who re ceive
serv ices through the pub lic sec tor and in the re -
stric tion of mar ket ing to health pro vid ers. The
le gal status of  the Code, by coun try, is pre sented 
in Ap pen dix 10.

2. The In no centi Dec la ra tion, which fo cuses on
the need to pro tect, pro mote, and sup port
breast feeding, was signed by more than 30 coun -
tries in 1989. One op era tional tar get of  this
dec la ra tion is the uni ver sal im ple men ta tion of
the Ten Steps to Suc cess ful Breast feed ing,
which forms the ba sis for the third ma jor in -
itiative: the WHO/UNICEF Baby Friendly
Hos pi tal Ini tia tive. 

3. The WHO/UNICEF Baby Friendly Hos pi tal
Ini tia tive was en dorsed by the Forty- Fifth World 
Health As sem bly in 1992.43 This ini tia tive has
in flu enced the rou tines and norms of  hos pi tals
through out the world through the “Baby
Friendly” cer ti fi ca tion pro cess. A hos pi tal is des -
ig nated as Baby Friendly when it has agreed not
to ac cept free or low- cost breast milk sub sti tutes, 
feed ing bot tles, and teats and to im ple ment the
Ten Steps. To date, more than 14,500 hos pi tals
in 142 coun tries have been cer ti fied, and many
oth ers are at tempt ing to be come cer ti fied.44

3.7 Look ing For ward:
The Im por tance of
Ex clu sive Breast feed ing 

Breast feed ing is widely prac ticed through out the de -
vel op ing world and is ac tu ally im prov ing in spite of
demo graphic trends, such as ur bani za tion, which ex -
ert a down ward pres sure.40 None the less, there is a
need to in crease the du ra tion of  ex clu sive breast feed -
ing be cause this breast feed ing be hav iour is most as so -
ci ated with in fant health and sur vival. Three pub lished 
stud ies have dem on strated the ef fect of  breast feed ing
pro mo tion on the du ra tion of  ex clu sive breast feed -
ing.45–47 In ter per sonal coun sel ling was the key in ter -
ven tion. Breast feed ing pro mo tion is one of  the most
cost- effective in ter ven tions to pro mote child health
and is com pa ra ble to im mu ni za tions.48

In creas ing the du ra tion of  breast feed ing does not
nec es sar ily lead to in creases in the du ra tion of  ex clu sive 
breast feed ing. In Bo livia and Co lom bia, the du ra tion of  
par tial breast feed ing has in creased at the same time the
du ra tion of  ex clu sive breast feed ing has de creased.
How ever, in coun tries where a con certed  effort has
been made to in crease ex clu sive breast feed ing, shifts in
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b Reso lu tion 39.28 passed in 1986 deals with spe cially for mu lated milks (so- called “follow- up milks”). Reso lu tion 47.5 passed in 1994
deals with re mov ing ob sta cles and pre vent ing in ter fer ence that moth ers may face. 



population- level be hav iours have been noted. In the
Do mini can Re pub lic and Peru, the pro por tion of  in -
fants un der four months of  age who were ex clu sively
breast fed dou bled be tween 1991 and 1996 and be -
tween 1986 and 1996, re spec tively.29

The tim ing of  in ter ven tions to pro mote the de -
sired breast feed ing and com ple men tary feed ing be -
hav iour is criti cal be cause it is likely to af fect a
mother’s decision- making, her mo ti va tion to over -
come prob lems should they arise, and her per sis tence
in main tain ing a rec om mended be hav iour de spite
nega tive in flu ences. There fore, in ter ven tions need to
be de liv ered as close as pos si ble to the time of  the de -
sired be hav iour. Ex clu sive breast feed ing de clines pre -
cipi tously in the first month of  life. Evi dence shows
that in the short term women can be en cour aged to
re turn to ex clu sive breast feed ing with coun sel ling.46

How ever, once women cease ex clu sive breast feed ing
they usu ally do not re sume. There fore, reach ing
women dur ing the pre na tal pe riod, soon af ter de liv ery, 
and within the first month post par tum is criti cal to
 increasing the du ra tion of  ex clu sive breast feed ing.

The chal lenge from a pub lic health per spec tive is
to trans late the vast sci en tific lit era ture on breast feed -
ing and com ple men tary feed ing rec om men da tions to

ef fec tive in ter ven tions that are un der stood and ac -
cepted by the popu la tion at large. To some ex tent
les sons learned from cam paigns to pro mote breast -
feed ing can pro vide guid ance. How ever, as im por tant
as breast feed ing is to in fant health and sur vival, it is
also nec es sary to look be yond breast feed ing and to
 integrate both breast feed ing and com ple men tary
feed ing in cam paigns to pro mote op ti mal nu tri tion of
both the in fant and young child. As noted in a re cent
re view, pro vid ing safe and ade quate amounts of  foods 
ap pro pri ate for in fants and young chil dren is not
 simple.21 Com ple men tary foods must be ade quately
dense in en ergy and micro nutrients to meet the re -
quire ments of  this age group. They must also be pre -
pared, stored, and fed in hy gienic con di tions to re duce 
the risk of  di ar rhoea. Lastly, many feed ing be hav iours
that af fect in fant and child nu tri tional status need fur -
ther study. Quali ta tive and quan ti ta tive re search is nec -
es sary, along with cost- effectiveness analy sis. How -
ever, re search is not suf fi cient to guar an tee the suc cess 
of  pub lic health in ter ven tions. The in ter na tional com -
mu nity must work to gether to en sure that the same
rigor ap plied to such re search is ap plied to broad- scale 
in ter ven tions, to bring the bene fits of  nu tri tion re -
search to those who need it most.
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4 NUTRITION AND HUMAN
DEVELOPMENT

Few peo ple—whether or not
they are nu tri tion pro fes -
sion als—would dis pute the

fact that mal nu tri tion con strains peo ple’s abil ity to
ful fill their po ten tial. Hun gry and un der nour ished
peo ple have less en ergy to un der take work, are less
able to at tend school, and once in school are less able 
to con cen trate and learn. Diet- related chronic dis -
eases take highly ex pe ri enced in di vidu als out of the
work force and take re sources away from pri mary
health serv ices. That im proved nu tri tional status will 
lead to an im proved abil ity to se cure re ward ing and
sus tain able live li hoods is a com mon sense propo si tion.

How im por tant is mal nu tri tion to eco nomic
growth? Re search ers have de rived con ser va tive es ti -
mates of  the for gone gross do mes tic prod uct
(GDP) as a re sult of  iron de fi ciency alone in child -
hood and iron, io dine, and protein- energy mal nu tri -
tion in adults.1 For Paki stan the an nual losses are
over 5% of GDP. For Bang la desh, the cost of  iron
de fi ciency in chil dren alone is nearly 2% of GDP.
Nu tri tion and food se cu rity also pro mote eco nomic
growth by re duc ing the po ten tial for con flict.2 Chap -
ter 5 shows that the re sources re quired for re lief  ac -
tivi ties are large and grow ing. Un der standa bly these
ac tivi ties re tain the first call on re sources—re sources 
that could oth er wise be al lo cated to longer- term de -
vel op ment ac tivi ties. The de sign ers and im ple ment -
ers of  re lief  pro grammes are very aware of  the im -
por tance of  build ing de vel op ment into re lief
ac tivi ties. In gen eral, the need for fu ture re lief  flows
can be re duced by im prov ing nu tri tion to day. Re -
duced re lief  flows will in crease the avail abil ity of
funds for longer- term de vel op ment. Im prove ments
in nu tri tion can thus serve as a cru cial spur to over all
eco nomic growth.

If  the con tri bu tions of  nu tri tion to eco nomic de -
vel op ment are un der rated, so too are the re verse con tri -
bu tions—both posi tive and nega tive. Eco nomic and
demo graphic events such as globali za tion, HIV/AIDS, 
and ur bani za tion have large and far- reaching im pacts

on hu man de vel op ment—such as the ca pa bil ity to be
well nour ished and healthy, to un der take healthy re pro -
duc tion, and to be edu cated and knowl edge able—and
they must be taken into ac count in de vel op ing nu tri tion 
strate gies.

The emer gence of  hu man de vel op ment as a guid -
ing prin ci ple for over all de vel op ment re flects a grow ing 
dis sat is fac tion with an ex clu sive re li ance on eco nomic
growth as a means to de vel op ment. The fo cus on hu -
man ca pa bili ties has opened the door for more nor ma -
tive ar gu ments, in clud ing a hu man rights–based ap -
proach to de vel op ment. In his launch of  the United
Na tions re form, Sec re tary Gen eral Kofi An nan stated
that all ma jor UN ac tivi ties should be un der taken
through a hu man rights per spec tive. Many UN agen -
cies, par ticu larly the UNDP, UNFPA, UNHCR, and
UNICEF, be gan op era tion al iz ing a “hu man rights
 approach” to de vel op ment. The de bate about whether
or not the UN should base its work on hu man rights
was over. The chal lenge now is how to de velop hu man
rights–based strate gies.

This chap ter dis cusses these themes in more de tail. 
First, it de scribes some re cent de vel op ments that high -
light the con tri bu tions of  im proved nu tri tion to the
over all de vel op ment pro cess. Re cent stud ies, for ex am -
ple, con firm the strong re la tion ship be tween in fant nu -
tri tion, cog ni tion, and school en roll ment—link ages ex -
ploited by the early child hood ini tia tives of  the past five 
years. The chap ter then con sid ers some of  the pol icy
im pli ca tions of  new re search on the links be tween foe -
tal un der nu tri tion and diet- related chronic dis eases in
adults. This sec tion of  the chap ter closes with a dis cus -
sion of  the re sur gence of  in ter est in par tici pa tory de -
vel op ment ap proaches and the con tri bu tions that
community- based nu tri tion ini tia tives might make to
over all de vel op ment.

Sec ond, the chap ter de scribes some ma jor so -
cio eco nomic and demo graphic events to gether with
their im pli ca tions for nu tri tion pol icy and pro gram -
ming. The chap ter con sid ers the im pli ca tions of  the
freer move ment of  fi nan cial re sources, food, and
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in for ma tion (three as pects of  globali za tion) for food 
and nu tri tion pol icy. The chap ter then dis cusses the
im pli ca tions of  rapid ur bani za tion and of HIV/
AIDS for food and nu tri tion pol icy. Fi nally, the
chap ter de scribes the emer gence of  the hu man
rights per spec tive. The as cent of  the hu man rights
agenda in an era of  globali za tion is more than a co in -
ci dence. Hu man rights prin ci ples will play a cru cial
role in the type of  globali za tion that emerges over
the next ten years.

4.1 The Relevance of Nutrition 
for Development

Three emerg ing bod ies of  work high light the na ture
of  the link be tween nu tri tion and hu man de vel op -
ment: (1) nu tri tion, cog ni tion, and school en roll -
ment, (2) foe tal nu tri tion and adult chronic dis ease,
and (3) the im por tance of  community- based ap -
proaches to de vel op ment and the lead er ship of  the
nu tri tion com mu nity in this re gard.

Nutrition, Cognition, and 
School Enrollment

Re cent stud ies from the nu tri tion and eco nom ics lit -
era tures re af firm the im por tance of  nu tri tion for the 
cog ni tive achieve ment and school en roll ment of
chil dren. In ad di tion, study af ter study dem on strates
that women’s edu ca tional at tain ment is a key fac tor
in pre vent ing in fant un der nu tri tion3 and that over all
edu ca tional at tain ment is the key fac tor in es cap ing
pov erty.4

Re cent nu tri tion stud ies con firm the strength of  
these re la tion ships. Strong as so cia tions are found
be tween the stunt ing of  Fili pino chil dren un der age
2 and their cog ni tive abil ity test scores be tween ages
8 and 11.5 There is a strong link be tween sub-
 optimal neo na tal nu tri tion and cog ni tive func tion,
par ticu larly in males.6 In Ja maica stunt ing was
strongly as so ci ated with de vel op men tal lev els in 1-
and 2- year- olds.7 Nu tri tional sup ple men ta tion and
stimu la tion of  stunted chil dren be tween 9 and 24
months of  age have in de pend ent and ad di tive ef -
fects on the de vel op ment of  the chil dren at the age
of  7–8 years.8

The eco nom ics lit era ture of fers com pel ling evi -
dence of  the im por tance of  nu tri tion for de vel op -
ment. At the mean of  a na tion ally rep re sen ta tive
sam ple from Ghana, a 10% in crease in stunt ing
causes a 3.5% in crease in age of  first en roll ment at

school.9 For Paki stan, an im prove ment of  0.25 in
Z- score height- for- age will lead, on av er age, to an in -
crease in sub se quent school en roll ment rates of  2%
for boys and 10% for girls. This in creases to 5% and
16%, re spec tively, when di ar rhoea rates are re duced
by half.10 An other re cent study yields smaller im -
pacts on child schooling per form ance, but the link is
still sta tis ti cally sig nifi cant.11

Given that these find ings come from both ex -
peri men tal de sign and ob ser va tional data and from
both the nu tri tion and eco nom ics lit era tures, and
that strin gent sta tis ti cal and economet ric tech niques
have been used to gen er ate them, they pres ent a
 convincing and sci en tific ba sis for early child hood
in ter ven tions.

Policy Implications of  the Link
between Foetal Undernutrition and
Adult Chronic Disease

Evi dence on the links be tween foe tal un der nu tri tion
and chronic dis ease in adult hood has been dis cussed
in Chap ter 1. The im pli ca tions of  these links for for -
mu lat ing de vel op ment poli cies are only now be ing
thought through. Three points are note wor thy. First,
an in vest ment in avoid ing foe tal un der nu tri tion be -
comes an even bet ter in vest ment be cause it not only
im proves ma ter nal and in fant nu tri tion but also slows
down or pre vents the on set of  chronic dis eases in
later life. Of  course, pre vent ing these ef fects is in trin -
si cally valu able, as em pha sized by the hu man rights
ap proach. In ad di tion, pre ven tion will have a sig nifi -
cant im pact on eco nomic pro duc tiv ity—an im pact
that has not been cap tured in con ven tional es ti mates
of  the eco nomic re turns to im proved nu tri tion.

Sec ond, in creas ing health ex pen di tures—whether
pri vate or pub lic—to mod ify be hav iour and pre vent
un der nu tri tion through out the life cy cle may well di -
min ish or at least post pone health ex pen di tures to
later in life. This post pone ment will bet ter al low age -
ing popu la tions to lead pro duc tive adult lives, thus
ena bling them to bet ter in sure them selves—for mally
or in for mally—against health shocks. Third, if  the al -
lo ca tion of  pub lic health re sources is to be guided by
the global bur den of  dis ease met rics such as disability-
 adjusted life years lost (DA LYs), then the new find ings
will lead to an enor mous in crease in the ra tion ale for
in vest ing in ado les cent, ma ter nal, foe tal, and in fant
nu tri tion, sim ply be cause foe tal un der nu tri tion is a
lead ing cause of  such ma jor com po nents of  the
global bur den of  dis ease as car dio vas cu lar dis ease,
hy per ten sion, and obe sity.
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Decentralization and the
Empowerment of  Communities

Many in sti tu tions through out the world are rap idly
de cen tral iz ing the al lo ca tion of  pub lic re sources—
whether health and nu tri tion or oth er wise. In prin ci -
ple, mov ing author ity and ac count abil ity closer to
the in tended bene fi ci ar ies of  an ini tia tive—poor
com mu ni ties, for ex am ple—is likely to strengthen
the in cen tives to use pub lic funds more ef fec tively
and to fa cili tate the gen era tion of  com ple men tary
pri vate funds. In prac tice, how ever, mecha nisms to
en sure suf fi cient lo cal ca pac ity and ac count abil ity
have to be pres ent as well. Com mu ni ties also have
em bed ded power struc tures, and in the ab sence of
trans par ency and ac count abil ity mecha nisms, lo cal
groups can mis al lo cate funds. Moreo ver, if  lo cal
com mu ni ties are to com pete for cen tral funds, the
better- equipped, more- cohesive, and less- excluded
com mu ni ties will cap ture them. Com mu ni ties that
are un able to or gan ize pro pos als or are less likely to
be no ticed by cen tral authori ties will lose out.

The nu tri tion com mu nity has taken lead er ship
in this area. Community- based nu tri tion pro gram -
ming has long been con sid ered a vi tal com po nent
of the fight against mal nu tri tion.12 Can these
community- based ef forts serve as a way of  em pow er -
ing com mu ni ties to par tici pate in other de vel op ment
ac tivi ties? The body of  quan ti ta tive em piri cal re search
on how com mu nity par tici pa tion af fects the per form -
ance of  de vel op ment proj ects is small but grow ing.
The two stud ies that use data from a large number
of proj ects and have paid most at ten tion to the econo -
met rics is sues find that com mu nity par tici pa tion leads
to im proved proj ect per form ance.13,14 Fur ther,
community- based lend ing schemes have higher re -
pay ment rates if  their mem ber ship has higher in di -
ca tors of  so cial co he sion.15 In ad di tion, there is a
rap idly grow ing body of  work link ing mem ber ship
in so cial and eco nomic groups to ac cel er ated up ward 
in come mo bil ity.16

Ide ally, data on a large number of  nu tri tion proj -
ects will be come avail able so that simi lar analy ses can be 
un der taken. Can nu tri tion pro grams em power com -
mu ni ties be yond their im me di ate con cerns? And can
community- based nu tri tion ini tia tives fos ter an in creas -
ing ad her ence to hu man rights by a wide range of  ac -
tors? These ques tions re main to be an swered, but the
signs are prom is ing. Sev eral com mu nity nu tri tion proj -
ects have served to stimu late other de cen tral ized de vel -
op ment ac tivi ties. In Sri Lanka, for ex am ple, the nu tri -
tion com po nent of  a World Bank–sup ported pov erty

al le via tion proj ect used par tici pa tory ap proaches to en -
hance nu tri tion aware ness and im prove feed ing prac -
tices. The proj ect used nu tri tion as an en try point to
pov erty al le via tion, by com bin ing it with com mu nity
in fra struc ture de vel op ment, sav ings, credit, and micro-
 enterprise de vel op ment in a phased man ner. In a set -
ting char ac ter ized by top- down de vel op ment plan ning,
the proj ect dem on strated that com mu nity own er ship
could ac cel er ate posi tive change.17

4.2 The Implications of  Some
Global Phenomena for
Nutrition

The globali za tion of  fi nan cial mar kets in the ab -
sence of  ap pro pri ate over sight and gov ern ance has
led to fi nan cial cri sis, which in East Asia has turned
into a hu man re source cri sis. We high light these re la -
tion ships and their im pli ca tions for pub lic pol icy
with a case study of  In do ne sia—the coun try that has 
been hard est hit by the Asian cri sis in terms of  in -
vest ments in chil dren. In creas ing trade lib er ali za tion
is gen er ally thought to spur over all eco nomic
growth. But the in creas ing open ness of  developing-
 country mar kets to food com bined with the fail ure
of  de vel oped coun tries to re cip ro cate may well pro -
duce a situa tion that de nies de vel op ing coun tries ac -
cess to high- income mar kets for their ex ports. In ad -
di tion, dif fer ent stan dards of  food safety be tween
im port ers and ex port ers may lead to con cerns about
the safety of  im ported food. As food safety con -
cerns heighten, the use of  food safety as a trade bar -
rier against ex ports from de vel op ing coun tries may
be come a more press ing con cern. We also con sider
the  im pli ca tions of  the de creas ing costs of  in for ma -
tion flows, in clud ing  how the new in for ma tion and
com mu ni ca tion tech nolo gies can be best used to
help ac cel er ate re duc tions in mal nu tri tion. The freer
flow of  capi tal and peo ple across na tional bounda -
ries has been mir rored by an in creas ing mi gra tion
from ru ral to ur ban ar eas, and the im pli ca tions of
this in creased rate of mi gra tion are dis cussed in this
sec tion of  the chap ter as well.

Globalization of  Financial Resources
and the East Asian Crisis:
Implications for Nutrition

The East Asian fi nan cial cri sis, which be gan in July
1997, is a re minder of  how un re li able the past can be as
a guide to fu ture events. In one year (1997–98), per
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cap ita growth rates in East Asia fell sharply. The worst
hit was In do ne sia, where per cap ita growth de clined
from 3.3% to –14.8% (Fig ure 4.1).

THE UNFOLDING OF THE CRISIS

The cri sis oc curred as a re sult of many com plex fac -
tors. First, and largely in ret ro spect, the eco nomic out -
look of  the re gion had been wors en ing since the mid-
 1990s. The in creas ing strength of  the dol lar, to which
the cur ren cies in the re gion were linked, made East
Asian ex ports less com peti tive. Ja pan, a ma jor con -
sumer of  ex ports from the re gion, ex pe ri enced slow
growth, and China was be com ing an in creas ingly pow -
er ful ex port com peti tor. Sec ond, the open ing up of
East Asian fi nan cial sys tems led to a mas sive flow of
pri vate capi tal into the re gion. Given the low in ter est
rates in the in dus tri al ized coun tries and the re cent good 
eco nomic per form ance in East Asia, for eign ers be gan
in vest ing heav ily in the re gion. The in flow of  pri vate
capi tal ac cel er ated be cause of  as sur ances—im plicit and 
ex plicit—from the re gion’s gov ern ments that they
would un der write or guar an tee re pay ments. On the
other side of  the coin, East Asian com pa nies could
now bor row from sources over seas. Be cause cur ren cies 
were linked with the dol lar, re pay ments from East
Asian com pa nies would be more pre dict able and in -
volve lower risk. This eas ier ac cess to less risky credit
led to in vest ment in risk ier and lower- performing

proj ects. Third, the re gion’s fi -
nan cial sys tems did not re -
spond to the need for greater
su per vi sion and over sight in a 
more de regu lated en vi ron ment.

The trig ger event was
Thai land’s large and rap idly
grow ing cur rent ac count defi -
cit (ex ports mi nus im ports
mi nus in ter est pay ments on
for eign debt) in 1996–97.
This defi cit led for eign in ves -
tors to sell their as sets in the
re gion, re deem ing them for
dol lars at the dollar- linked ex -
change rate. In ves tors did this 
be cause they feared that re -
gional gov ern ments would
run out of  for eign cur rency
to main tain a linked ex change
rate and be forced to de pre ci -
ate the cur rency. When de -
pre cia tion oc curs, the hold -
ings of  for eign in ves tors lose

value and, fear ing fur ther de pre cia tion, in ves tors sell
more as sets, lead ing to a self- fulfilling cy cle of  cur rency
de pre cia tion. This as set sell- off  and the ac com pa ny ing
de pre cia tion can and did spread to other coun tries via
fear, trade, and fi nan cial mar kets. The de pre cia tion and
the mas sive out flow of  pri vate capi tal led to com pany
bank rupt cies and sharp price in creases for im ported
goods. The stock mar kets of  the re gion also de clined
be cause of  a loss of  in ves tor con fi dence, with an ac -
com pa ny ing loss in wealth, and hence in lo cal de mand.
In creases in un em ploy ment fol lowed as did de clines in
the real wages of  the em ployed due to in fla tion.18–21

The ef fects of  the cri sis on in di ca tors such as
nu tri tion and edu ca tional at tain ment will play out
well be yond the up turn in GDP per cap ita. How has
the cri sis af fected pov erty, edu ca tion, and nu tri tion?
Moreo ver, what does the cri sis mean for im prov ing
pub lic pol icy to mini mize the im pacts of  fu ture
shocks and cri ses? A case study of  In do ne sia sheds
light on these two ques tions.

THE IMPACT OF THE CRISIS IN INDONESIA

We choose In do ne sia as a case study for two rea sons.
First, its econ omy was worst hit in the re gion—a situa -
tion ex ac er bated by the 1997 drought and mas sive
 forest fires in Su ma tra and Ka lim an tan. For ex am ple,
at the mi cro level, data from the In do ne sian Fam ily
Life Sur veys (IFLS)22 show that the pro por tion of
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FIGURE 4.1 : Growth rate of  GDP per cap ita in South-
 East Asian coun tries, 1993–2000

Source: 18.



 individuals liv ing be low the pov erty line has nearly dou -
bled, from 11% to 19%. This is an enor mous in -
crease—equiva lent to an ad di tional 20 mil lion peo ple
fal ling be low the pov erty line be tween 1997 and 1998.
Sec ond, the best data on the cri sis and analy sis of  its
im pacts are to be found for In do ne sia. Ap pen dix 11
sum ma rizes some of  the stud ies avail able for In do ne -
sia, and Box 4.1 sum ma rizes some of  their key find ings.

A gen eral point that emerges from the In do ne -
sian case study—and one that has been ob served in
other coun tries in the re gion—is that the cri sis had
wide spread, but not uni ver sal, ef fects. For ex am ple,
some re gions within the coun try were hit much
harder than oth ers. Moreo ver, the middle- income
groups were more af fected than the poor est in ab so -
lute terms, but be cause the poor have to make more
dif fi cult choices, they may suf fer more per ma nent
ef fects than the mid dle class. But the data show that
the most se verely af fected were a het ero ge ne ous
group—poor and non poor, con sum ers and pro duc ers, 

ru ral and ur ban, and from many dif fer ent ar eas.
While a sig nifi cant per cent of  the chroni cally poor
were hit hard est by the cri sis, a large number of  non -
poor house holds were also sig nifi cantly af fected.

Sev eral nu tri tional im pli ca tions for pub lic pol icy in
the re gion emerge from the In do ne sian case study:
• In di ca tors of diet di ver sity and mi cro nu tri ent

status should be con sid ered lead ing or early in di -
ca tors for moni tor ing the im pact of cri ses on
nu tri tion status.

• Tar get ting the chroni cally poor is not the same
as tar get ting cri sis re lief. Ar eas with the larg est
drops in wel fare may not be the poor est.

• While the im pact of a cri sis is wide spread, it may
not be uni ver sal—there is scope for geo graphic
tar get ting of as sis tance.

• Pub lic ex pen di tures in so cial sec tors need to be
pro tected dur ing cri ses, be cause house holds rely 
in creas ingly on pub lic (as op posed to pri vate)
serv ices dur ing hard times.
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Im pacts of the Asian Cri sis in In do ne sia

• Diet qual ity and di ver sity have de clined. Analy -
ses from Helen Kel ler In ter na tional (HKI) re -
veal that In do ne sians are con sum ing fewer
dairy and meat prod ucts.23 IFLS stud ies show
the per cent of  the budget al lo cated to food
sta ples in creas ing and the per cent go ing to
non sta ples de creas ing.22,24

• In terms of mi cro nu tri ent status, the HKI
work shows in creased child and ma ter nal
anae mia and night blind ness in ru ral Cen tral
Java. The IFLS analy sis shows an op po site
pat tern: de clines in low hae mo glo bin rates, al -
though this is the av er age change for all in di -
vidu als over the age of  one. Both the HKI and 
IFLS stud ies show de clines in the per cent of
chil dren re ceiv ing vi ta min A sup ple ments
prior to the sur vey rounds.

• In terms of  adult an thro pome try, the HKI
stud ies show an in creased preva lence of  low
ma ter nal BMI, and the IFLS study shows an
in creased preva lence of  low BMI for all adults.

• In chil dren, the cri sis did not have uni ver sal ef -
fects. Some re gions were harder hit than oth -
ers. For ex am ple, the HKI data from Cen tral
Java for 1995–99 show in creases in wast ing
and un der weight in chil dren un der 5. The
IFLS data show de clines in wast ing and stunt -
ing rates for chil dren aged 5–9. For chil dren
aged 7–12, the IFLS data show de creases in
school en roll ment for both boys and girls. For
the same age group, the 100- Village Sur vey
shows the re verse pat tern. 

• The IFLS data show that house holds are de -
vot ing a de creas ing share of  their shrink ing
budg ets to edu ca tion and health care. n

BOX 4.1



Im proved safety net mecha nisms are needed to
miti gate the ef fects of  fu ture cri ses. For the In do ne sia
case study, the IFLS study re ports that in the months
be fore the 1998 sur vey, 9.6% of  house holds re ceived
as sis tance from the gov ern ment or non gov ern men tal
or gani za tions (NGOs) in the form of  cash, food, or
non- food, and 22.9% of  house holds were able to pur -
chase food in sub si dized mar kets. These cov er age rates
are rea sona bly high, al though they can only be evalu -
ated in re sponse to the lo ca tion of  need. But the av er -
age value of  the trans fer was only 1% of  av er age
monthly house hold ex pen di tures.

Globalization of  Trade: 
Food Quality and Safety

The globali za tion of  food trade re fers to the pro cess
of  im prov ing ac cess to food mar kets through out the 
world by re duc ing and ul ti mately re mov ing bar ri ers
to trade. Dur ing the Uru guay Round of mul ti lat eral
trade ne go tia tions, which started in 1986 and lasted
eight years, the in ter na tional com mu nity at tempted
for the first time to in tro duce rules re gard ing the lib -
er ali za tion of  trade in ag ri cul tural prod ucts. The
Mar rakesh Agree ment, which marked the close of
the Uru guay Round ne go tia tions, es tab lished the
World Trade Or gani za tion (WTO) with the man date 
to es tab lish the global rules of  trade be tween na -
tions. Coun tries that join the WTO com mit them -
selves to re spect the se ries of  agree ments that were
achieved dur ing the Uru guay Round. To date 134
coun tries have joined the WTO and a fur ther 31
coun tries have ap plied for mem ber ship.

The World Trade Or gani za tion or gan ized a
sum mit in Se at tle in De cem ber 1999 to launch a
new round of  trade ne go tia tions fol low ing up on
the Uru guay Round. Ef forts to launch a new round
at this meet ing were un suc cess ful and have been
 suspended with a view to re start ing the talks in
 Geneva in 2000.25

FOOD QUALITY, SAFETY, AND THE

CONSUMER

The value of  in ter na tional food trade in 1997 stood
at US$458 bil lion and con tin ues to show steady
growth. The high level of  in ter na tional trade in food
is prompted by a number of  fac tors. Con sum ers are
de mand ing a greater va ri ety of  foods fit ting a range
of  pref er ences and life styles. Like wise, the food in -
dus try is sup ply ing more op tions. Foods are now
pro duced, han dled, proc essed, and pack aged us ing a
va ri ety of  novel tech niques, and “new” foods are

en ter ing the in ter na tional food mar ket. These in no -
va tions have cre ated new chal lenges to food safety.
Re ports of  new patho gens and new as so cia tions of
food to patho gens have been linked to the in no va -
tions in han dling, proc ess ing, and pre sent ing foods.

CONSEQUENCES OF POOR QUALITY

CONTROL

The in ter na tional food mar ket is of  great im por -
tance to in dus tri al ized and de vel op ing coun tries
alike. Growth of  food ex ports not only pro vides
much- needed for eign ex change but also gen er ates
em ploy ment within the ag ri cul tural and agro-
 industrial sec tors. Food ex port ers who fail to en sure
that the qual ity and safety re quire ments of  im port -
ing coun tries are re spected can face se ri ous eco -
nomic re per cus sions. De ten tion, re jec tion, and de -
struc tion of  food con sign ments have ob vi ous
nega tive cost im pli ca tions for food ex port ers. It is in
the eco nomic and na tional in ter est of  food-
 exporting coun tries to re lia bly sup ply safe prod ucts
of  ac cept able qual ity.

Poor food safety con trol in in ter na tional trade
also has im por tant pub lic health im pli ca tions.
Food- borne ill ness has been linked to in ter na tion ally 
traded food.26 Di ar rhoeal dis eases are the sec ond
lead ing in fec tious cause of  death world wide for chil -
dren un der age five27 and are pro jected to re main so
un til 2020 if  cur rent trends in re source al lo ca tion
per sist.28 The large vol ume of  food traded in ter na -
tion ally pres ents a ma jor chal lenge to pub lic health
authori ties. Coun tries must de velop and im ple ment
ade quate food con trol meas ures to en sure that food
en ter ing and leav ing the coun try is safe.

OVERVIEW OF SPS AND TBT AGREEMENTS

Hav ing de cided to em bark upon the path to wards a
global ized food mar ket, gov ern ments must deal with
sev eral is sues re lated to the regu la tion of  the in ter na -
tional food trade in or der to pro tect their citi zens. Con -
sum ers must be pro tected from food- borne haz ards
and fraudu lent prac tices in the food trade. Just as im -
por tant, gov ern ments must en sure the qual ity and
safety of  food sup plies with out in tro duc ing un nec es -
sary bar ri ers to trade. These is sues were dis cussed dur -
ing the Uru guay Round and are dealt with in the WTO
Agree ments on the Ap pli ca tion of  Sani tary and Phy to -
sani tary Meas ures (SPS Agree ment) and Tech ni cal Bar -
ri ers to Trade (TBT Agree ment).

The SPS Agree ment is in tended to set rules that
pre vent food safety meas ures from be ing used as non -
tar iff  bar ri ers to trade. The agree ment em pha sizes the
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use of  risk as sess ment in de ter min ing the ap pro pri ate
level of  pro tec tion with re spect to hu man, ani mal, or
plant life and health in a ter ri tory and the use of  sci en -
tific prin ci ples and evi dence in es tab lish ing and evalu at -
ing SPS meas ures. It also calls for WTO mem bers to
regu late food safety based on the stan dards, guide lines,
and rec om men da tions set forth by the Co dex Ali men ta -
rius Com mis sion re gard ing food ad di tives, vet eri nary drug 
and pes ti cide resi dues, con tami nants, meth ods of  analy -
sis and sam pling, and hy gi enic prac tice (see Box 4.2).

The TBT Agree ment is de signed to en sure that
tech ni cal regu la tions and stan dards do not cre ate un -
nec es sary ob sta cles to trade. This agree ment cov ers

a large number of meas ures that seek to pro tect con -
sum ers from eco nomic fraud and de cep tion. Co dex
Ali men ta rius pro vi sions con cern ing qual ity and
com po si tional re quire ments, la bel ing, and meth ods
of  analy sis are rele vant to the TBT Agree ment.

Two criti cal con cepts re flected through out the
agree ments are “har moni za tion” and “trans par ency.”
The im por tance of  har moni za tion is clear. When po -
ten tial trad ing part ners ap ply dif fer ent stan dards of
food qual ity and safety, trade be comes com pli cated if
not im pos si ble. Trans par ency is es sen tial for as sur ing
the in teg rity of  the agree ments and build ing a solid
foun da tion for a global ized food mar ket.
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Co dex Ali men ta rius:
A Mecha nism for En sur ing the Qual ity and Safety

of the World’s Food Sup ply

The Joint FAO/WHO Food
Stan dards Pro gramme and 
the Co dex Ali men ta rius

Com mis sion (CAC) were es tab lished in 1962 in
re sponse to world wide rec og ni tion of the need to 
en sure the qual ity and safety of the world’s food
sup ply, given growth trends in in ter na tional
trade. To day there are 165 mem ber coun tries in
the Com mis sion: a strong ba sis for achiev ing
global con sen sus on is sues re lated to food qual ity 
and safety.

The ob jec tives of  the pro gramme are to pro -
tect the health of  con sum ers and to en sure fair
prac tices in food trade; to pro mote co or di na tion
of  all food stan dards work un der taken by na -
tional gov ern ments and in ter na tional gov ern -
men tal and non gov ern men tal or gani za tions; to
de ter mine pri ori ties and ini ti ate and guide the
prepa ra tion of  draft stan dards with the aid of  ap -
pro pri ate or gani za tions; to fi nal ize stan dards;
and, af ter ac cep tance by gov ern ments, to pub lish
them in a Co dex Ali men ta rius (Latin for “food
code”) as ei ther  re gional or world wide stan dards.

The role of  Co dex Ali men ta rius in fa cili tat -
ing in ter na tional trade has been strength ened
through the rec og ni tion given in WTO agree -
ments to Co dex stan dards, guide lines, and rec -
om men da tions as bench marks for qual ity and
safety of  food in in ter na tional trade. The CAC’s
elabo ra tion of  their stan dards, guide lines, and
rec om men da tions re flects their rig or ous use of
sci ence and sci en tific evi dence.

In un der tak ing its work on the es tab lish ment 
of  stan dards for foods and lim its for in gre di ents,
food ad di tives, pes ti cide and vet eri nary drug resi -
dues, and vari ous con tami nants in food, the CAC
is regu larly pro vided with in de pend ent sci en tific
ad vice from the Joint FAO/ WHO Ex pert Com -
mit tee on Food Ad di tives, called “JECFA,” and
the Joint FAO/WHO Meet ing on Pes ti cide Resi -
dues. The CAC also fre quently draws on the ad -
vice of  other bod ies, such as the In ter na tional
Com mis sion on Mi cro bio logi cal Speci fi ca tions
for Food, and pan els of  ex perts that are con -
vened on a tem po rary ba sis to ad dress spe cific is -
sues rele vant to its de lib era tions. n
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Ex port ers’ ca pac ity to en sure that their prod ucts 
meet in ter na tion ally ac cepted stan dards of  qual ity
and safety con sis tent with pro vi sions of  the SPS and
TBT Agree ments is a pre req ui site to par tici pa tion in
the global ized mar ket. Com pli ance with regu la tory
re quire ments, how ever, is not the only con sid era -
tion. Globali za tion of  trade means free and open
com pe ti tion, and food ex port ers must ob tain the
trust and con fi dence of  im port ers if  they are to
main tain or ex pand mar ket share. They can only do
this through con sis tent as sur ance of  their prod uct
qual ity and safety and care ful at ten tion to the spe -
cific de mands of mar kets of  in ter est to them.

To en sure food qual ity and safety, coun tries
must es tab lish ap pro pri ate food leg is la tion and im -
ple ment food con trol pro grammes to en force com -
pli ance with leg is la tion. The stan dards, guide lines,
and rec om men da tions adopted by the Co dex Ali -
men ta rius pro vide the ba sis for na tional food regu la -
tions and con trols and are rec og nized by the WTO
Agree ments as a ba sis for in ter na tional har moni za -
tion of  food qual ity and safety meas ures.

There will be trade- offs how ever. Ex port ing coun -
tries may not have the moni tor ing and en force ment ca -
pac ity to im prove food safety to im porter stan dards. In
coun tries such as Ghana where the poor pur chase a
high pro por tion of  their food from street ven dors, ex -
ces sive regu la tion may lead to the clo sure of  such ven -
dors, and this could have a det ri men tal im pact on the
nu tri tional status of  the poor.29 As pro posed by WHO,
such regu la tions should ad dress only the es sen tial safety 
re quire ments.30 On the posi tive side, a food regu la tory
sys tem is a nec es sary pre req ui site for the es tab lish ment
of  na tional food for ti fi ca tion pro grams, which have
large nu tri tional bene fits.

An other di men sion of  food trade lib er ali za tion
is the de cline in over all grain stocks and de crease in
the avail abil ity of  food aid glob ally. This de cline may
lead to greater food price vola til ity, par ticu larly in
thinly traded grains such as rice. Rather than ar gu ing
for more food aid per se, this po ten tial vola til ity calls
for more at ten tion to ap pro pri ate safety net mea-
sures in coun tries de pend ent on food im ports.

The Globalization of 
Information and Communications

Knowl edge about how to treat such a sim ple ail ment
as di ar rhea has ex isted for cen tu ries—but mil lions
of chil dren con tinue to die from it  because their par -
ents do not know how to save them.
                —World De vel op ment Re port 1998/99, p. 1.

The last dec ade has seen an un prece dented de cline
in the cost of  trans fer ring in for ma tion. Trans mit ting
in for ma tion elec troni cally to day costs 1/100th what
it did in the mid- 1980s,31 thanks to a revo lu tion
in  information and com mu ni ca tions tech nol ogy—
per sonal com put ers, mi cro chips, op ti cal fi bres, sat -
el lite com mu ni ca tions, and the like—that has con -
nected hun dreds of mil lions of  peo ple to each
other and to enor mous amounts of  in for ma tion via 
the Inter net.32 Three hun dred thou sand us ers join
the Inter net each week, and while ac cess to this
 information is far from global, some de vel op ing
coun tries are catch ing up: up take in sev eral de vel -
op ing coun tries is now ex ceed ing those of  some
 industrialized coun tries.

The new in for ma tion tech nol ogy pro vides sev -
eral op por tu ni ties for ac cel er at ing the re duc tion of
mal nu tri tion. First, a vast amount of  food and nu tri -
tion in for ma tion and data is al ready avail able to any -
one with ac cess to the Inter net. Ap pen dix 12 pro -
vides ex am ples from the UN sys tem and else where.
Such in for ma tion can be fairly eas ily ac cessed to
(1) find out about new nu tri tion ini tia tives, (2) de ter -
mine the lat est think ing on ex ist ing nu tri tion prob -
lems, (3) ob tain best prac tices, and (4) map food pro -
duc tion and un der nu tri tion by coun try and re gion
within coun try.33 Sec ond, the Inter net pro vides a fo -
rum for de bate on is sues that re quire dis cus sion (re -
cent ex am ples in clude the NGONUT fo rum—see
sec tion 5.5 and Ap pen dix 12). Third, the wide avail -
abil ity of  in for ma tion makes or gani za tion based on
the cen tral ized con trol of  in for ma tion much harder
to sus tain. For ex am ple, many be lieve that im proved
ac cess to in for ma tion will fos ter de moc racy and the
de cen trali za tion of  decision- making.34,35 The nu tri -
tion com mu nity has long rec og nized the bene fits of
de cen tral ized decision- making at the com mu nity
level, as well as the im por tance of  de moc racy for
avoid ing un der nu tri tion.36 Fourth, eas ier ac cess to
in for ma tion makes it eas ier to hold in sti tu tions and
other duty bear ers ac count able for their ac tions.
When hu man dep ri va tion be comes more visi ble, as
does the per form ance of  the in sti tu tions that are
charged with elimi nat ing it, the pres sures to im prove 
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per form ance in crease. This is an im por tant com po -
nent of  re spect for hu man rights, a sub ject dis cussed 
in sec tion 4.3.

Im proved ac cess to in for ma tion can, how ever,
have nega tive ef fects on ef forts to elimi nate mal nu tri -
tion. First, be cause the gen era tors of  much of  the new
in for ma tion re side pri mar ily in in dus tri al ized coun tries,
there is a real dan ger that pro prie tary con cerns will re -
strict pub lic ac cess to that in for ma tion. Sec ond, in for -
ma tion is fre quently in cor rect—ei ther through er ror or
by de sign. Mis lead ing in for ma tion—from ad ver tis ing or
poor train ing—about breast feed ing or HIV pre ven tion,
for ex am ple, could prove fa tal.37 Third, in for ma tion
gen era tion re flects the per spec tive of  the per son gen er -
at ing it. If  in for ma tion is gen er ated solely by peo ple
who do not ex pe ri ence pov erty and mal nu tri tion them -
selves, it will lack bal ance. The new in for ma tion tech -
nol ogy af fords an op por tu nity for the poor and mal -
nour ished to have a voice in policy- making and
pro gramme de sign.

How can the nu tri tion com mu nity ac cen tu ate the
po ten tially posi tive as pects of  the in for ma tion and
com mu ni ca tions revo lu tion and mini mize the po ten -
tially nega tive ones? A number of mecha nisms ex ist.
For ex am ple, pub lic in sti tu tions can share as much nu -
tri tion data and in for ma tion as pos si ble via the Inter net
and other mecha nisms. They can un der take qual ity
con trol of  that in for ma tion via peer re view and open
and trans par ent de bate. They can sub ject them selves to
ac count abil ity mecha nisms such as ex ter nal re views of
pro cesses and im pact, and they can make the ra tion ales
for their de ci sions more trans par ent. Fi nally, they can
serve as ac tive part ners with pri vate or gani za tions to
en sure that pri vate data and in for ma tion re sources gen -
er ate posi tive bene fits for the poor and mal nour ished.

The Increasing Urbanization of
Poverty and Malnutrition

Ur bani za tion is pro gress ing at a rapid pace. Over
the pe riod 2000–25, the ru ral popu la tion of the de -
vel op ing world is pro jected to in crease from 2.95
bil lion to 3.03 bil lion. Over the same pe riod the ur -
ban popu la tion of the de vel op ing world is pro -
jected to dou ble, from 2.02 bil lion to 4.03 bil lion.38

In Asia and Latin Amer ica most of the growth in
popu la tion in the next 20 years will be in ur ban ar -
eas (see Fig ure 4.2). The most re cent data in di cate
that ur ban ar eas are re spon si ble for an in creas ing
share of na tional un der nu tri tion (see Ta ble 4.1).
This shift is im por tant be cause it is un likely that

the con straints to bet ter nu tri tion will be the same
in ur ban and ru ral ar eas.

A number of  phe nom ena that are unique to or
ex ac er bated by ur ban liv ing, and the cir cum stances
that bring in di vidu als to ur ban ar eas in the first place, 
pro duce these urban- rural dif fer ences. These phe -
nom ena in clude 
1. a greater de pend ence on cash in come for food

and non- food pur chases (and hence a greater re -
li ance on foods grown by some one else),

2. pos si bly weaker in for mal safety nets (due to
smaller fam ily size and less sense of  com mu nity),

3. greater par tici pa tion of  women in the for mal la -
bour force and its con se quences for child care,
in that there will tend to be fewer op por tu ni ties
for women to un der take income- generating ac -
tivi ties that are com pati ble with child care,

4. life style changes, par ticu larly those re lated to
higher- fat di ets and lower lev els of  physi cal ac -
tiv ity, and given the evi dence im pli cat ing foe tal
un der nu tri tion as an ad di tional risk fac tor for
diet- related chronic dis ease in adults as dis -
cussed in Chap ter 1, policy- makers will feel
added pres sure to find so lu tions to ur ban un der- 
and over nu tri tion,40,41

5. greater avail abil ity of  pub lic serv ices such as wa -
ter, elec tric ity, sew age, and health, but ques tion -
able ac cess for poor slum dwell ers, and

6. gov ern ance by a new, pos si bly non ex ist ent, set
of  prop erty rights, that may de ter gov ern ment
and NGOs from work ing in such com mu ni ties.
These trends and phe nom ena pose sev eral ques -

tions that need an swer ing if  ur ban mal nu tri tion is to be
ef fec tively ad dressed in the next dec ade. First and most
ba sic, we need bet ter meas ures of  trends in ur ban
 under- and over nu tri tion. Are the trends in Ta ble 4.1
seen in other coun tries and in other time pe ri ods? Sec -
ond, how dif fer ent are the con straints to good nu tri tion 
in ur ban and ru ral ar eas, and how gen er aliz able are
those dif fer ences? Third, what are the op por tu ni ties for 
and chal lenges to de vel op ing suc cess ful pro grammes
and poli cies in ur ban ar eas? For ex am ple, how does the
community- based ap proach have to be modi fied in ur -
ban ar eas if  it is very dif fi cult to iden tify a co he sive
com mu nity? And are gov ern ments and NGOs even
will ing to com mit to mar ginal ur ban ar eas that are
highly tran sient but highly vul ner able? Fourth, for the
de liv ery of  serv ices to poor com mu ni ties, ur ban mal -
nu tri tion poses new prob lems ow ing to highly mo bile
popu la tions. Greater dis tances to travel be tween home
and work, and ris ing rates of  vio lence and other crime,
make out reach in creas ingly dif fi cult.

51

Chapter 4
Nutrition and Human Development



52

January 2000

TABLE 4.1 : Changes in the num bers of  un der weight chil dren in ur ban ar eas, 
avail able coun tries and time pe ri ods

Ab so lute number of  ur ban
 underweight chil dren in creas ing

Ab so lute number of  ur ban
 underweight chil dren de creas ing

Share of  ur ban un der weight
  chil dren in creas ing

Bang la desh, 1985–96 Bra zil, 1989–96
China, 1992–96 Mau ri ta nia, 1990–96
Egypt, 1990–95
Hon du ras, 1987–93
Mada gas car, 1992–95
Ma lawi, 1992–95
Ni ge ria, 1990–93
Phil ip pines, 1987–93
Uganda, 1988–95

Share of  ur ban un der weight
  chil dren de creas ing

Tan za nia 1991–96 Bang la desh, 1989–96
Peru, 1991–96
Zam bia, 1992–97

Source: 39.

FIGURE 4.2 : Pro jected ur ban and ru ral popu la tion by developing- country re gion,
2000 and 2025

Source: 38.



HIV/AIDS and Nutrition

To day, one in every 100 adults in the most sexu ally
ac tive age group (15–49) is liv ing with HIV. The vast
ma jor ity (89%) live in Sub- Saharan Af rica and the
de vel op ing coun tries of  Asia. Af rica alone con tains
87% of  all the world’s chil dren liv ing with HIV.
How ever, the larg est in creases in HIV preva lence are 
found in Asia.42 By 2000, world wide, the disability-
 adjusted life years (DA LYs) at trib ut able to di ar rhoea 
and to HIV/AIDS will be al most iden ti cal. Nev er -
the less, by 2020, pro jec tions in di cate that HIV/
AIDS will be only the tenth lead ing con tribu tor to
DA LYs in the de vel op ing world, be hind is chae mic
heart dis ease (first), tu ber cu lo sis (fourth), and lower
res pi ra tory in fec tions (sixth).28

What makes this in fec tion par ticu larly rele vant for
the nu tri tion com mu nity? First, 90% of HIV in fec tion
in chil dren is due to trans mis sion of  the vi rus from
mother to child dur ing preg nancy, de liv ery, or per haps
breast feed ing. Thus the nu tri tion com mu nity—led by
WHO, UNICEF, and UNAIDS—has had to de velop
best prac tices to help edu cate and coun sel women on
how best to feed in fants in the con text of HIV.43 Fur -
ther re search and think ing need to be un der taken with
re gard to these best prac tices as they evolve. In par ticu -
lar, how can ade quate breastmilk sub sti tutes be pro -
vided to HIV- positive moth ers who choose to use
them? How can pro vi sion of  sub sti tutes avoid “spill-
 over,” that is, un nec es sary use by HIV- negative moth -
ers and those of  un known status?44

Sec ond, there is some evi dence to sug gest that im -
proved nu tri tion may play a role in pre vent ing the trans -
mis sion and pro gres sion of  the dis ease, al though this
link re mains in con clu sive and much more ba sic re -
search is needed.43 Third, there is evi dence that the or -
phan ing of  chil dren that ac com pa nies the adult mor tal -
ity due to HIV/AIDS leads to stunt ing of  chil dren—
re gard less of  the wealth of  the adopt ing house -
hold—and de creases in school en roll ment and at ten -
dance as chil dren are pulled out of  edu ca tion as part of
the house hold cop ing strat egy.45 Fi nally, there is clear
evi dence that the nu tri tion situa tion in a sig nifi cant pro -
por tion of  Sub- Saharan Af rica—the re gion hard est hit
by HIV/AIDS—is de te rio rat ing (see Chap ter 1). The
chal lenge to the nu tri tion com mu nity is to work with
lo cal or gani za tions to iden tify mecha nisms that en able
house holds to cope with HIV/AIDS while main tain -
ing in vest ments in nu tri tion and edu ca tion.

4.3 The Ascent of Human
Rights in Development

De vel op ment has to do with peo ple, but the pre cise
role of  peo ple in de vel op ment has been de bated in
phi loso phy and so cial and po liti cal sci ence for sev -
eral hun dred years. Af ter World War II, with the es -
tab lish ment of  the United Na tions and the adop tion
of  the UN Hu man Rights Dec la ra tion, the idea that
the main ob jec tive of  de vel op ment should be hu -
man well be ing be came more ac cept able.

Ac cord ing to both capi tal ist and so cial ist per -
spec tives, the key to such de vel op ment was thought
to be es sen tially faster eco nomic growth, with the as -
sump tion that the eco nomic growth would auto -
mati cally re sult in hu man de vel op ment in the short
run. There is now a con sen sus that, al though eco -
nomic growth is cru cial for sus tain able im prove -
ments in hu man wel fare, it is not a suf fi cient con di -
tion. Moreo ver, there is agree ment that de vel op ment 
is not solely eco nomic growth or hu man de vel op -
ment—it is both.37 One ob jec tive is not a sim ple
func tion of  the other. The two are re lated in a com -
plex man ner.

Hu man de vel op ment ex presses it self  in hu man ca -
pa bili ties. In the 1996 Hu man De vel op ment Re port, UNDP 
de fines the three most im por tant hu man ca pa bili ties as
(1) the ca pa bil ity to be well nour ished and healthy,
(2) the ca pa bil ity for healthy re pro duc tion, and (3) the
ca pa bil ity to be edu cated and knowl edge able.46 In a
broader sense hu man de vel op ment can be seen as en -
larg ing peo ple’s choices (see Box 4.3).

The fail ure of  eco nomic growth ap proaches on
their own to build hu man ca pa bili ties has opened the
door for more nor ma tive ar gu ments in de vel op ment.
The number of  global con fer ences, in clud ing the In ter -
na tional Con fer ence on Nu tri tion (1992), re flects such
a nor ma tive ba sis. In all of  these con fer ences goals
were agreed upon. These goals were not pri mar ily
based on tra di tional eco nomic ar gu ments, but rather on 
nor ma tive ar gu ments. They thus rep re sented “global
moral min ima” that en tailed com mit ments or prom ises 
but not ob li ga tions.

The United Na tions has a nor ma tive foun da -
tion, ex plic itly ex pressed in both the UN Char ter
and the Uni ver sal Dec la ra tion of Hu man Rights.
This fact, how ever, was not ap pre ci ated by many de -
vel op ment schol ars and prac ti tio ners, not even
within the UN it self. With the end of  the Cold War
and the criti cism of  eco nomic growth theo ries, a hu -
man rights ap proach to de vel op ment could be re -
vived as a part of UN re form, which started in 1997.
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The sub ject of  nu tri tion as a hu man right has
been de bated for years. At least in the case of  chil -
dren, ade quate nu tri tion is en shrined as a hu man
right in the Con ven tion on the Rights of  the Child, a
con ven tion rati fied by all coun tries in the world ex -
cept So ma lia and the United States. The prin ci ple of
the “best in ter est of  the child” en sures that ade quate 
nu tri tion is one of  the rights of  the child.

Hu man rights ex press re la tion ships be tween
sub jects with claims or rights and ob jects with

du ties or ob li ga tions. Es sen tially, hu man rights are 
the re la tion ships be tween claim- holders and
duty- bearers.48 Bear ers have a duty to re spect, pro -
tect, fa cili tate, and ful fill the rights of  the claim-
 holders. Claim ants have valid claims. Bear ers and
claim ants can be the in ter na tional com mu nity, na -
tional and lo cal gov ern ments, NGOs, com mu ni -
ties, fami lies, house holds, and par ents.

For coun tries that have rati fied hu man rights cove -
nants and con ven tions, the is sue is no longer one of
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New Ap proaches to Meas ur ing 
Pov erty and De vel op ment

There are a number of ap -
proaches to de fin ing and
meas ur ing pov erty. The

tra di tional model is based on as sess ing house -
hold in come or to tal con sump tion in re la tion to a 
pov erty line, which in turn is re lated to the abil ity
to pur chase a bas ket of foods that meets a given
en ergy con sump tion level. More re cent ap -
proaches as sess pov erty in a so cial dep ri va tion
con text—a for mu la tion closely re lated to the
con cept of hu man rights. The so cial dep ri va tion
ap proach takes at least three forms: (1) a hu man
pov erty ap proach, (2) a so cial ex clu sion ap -
proach, and (3) a par tici pa tory ap proach. UND P’s
hu man pov erty ap proach ar gues that “be cause
in come is not the sum to tal of hu man lives, a lack
of it can not be the sum to tal of hu man dep ri va -
tion” (p. 25).37 The hu man pov erty ap proach fo -
cuses on a lack of ac cess to edu ca tion, in come,
and lon gev ity. It is closely re lated to the so cial ex -
clu sion and par tici pa tory ap proaches. The so cial
ex clu sion ap proach fo cuses on the lack of re -
sources re quired to par tici pate in ac tivi ties and
en joy liv ing stan dards that are cus tom ary or
widely ac cepted in a so ci ety. The par tici pa tory
ap proach looks for lo cal defi ni tions and per cep -
tions of pov erty and of ten serves to broaden the

so cial ex clu sion ap proach by iden ti fy ing ex clu -
sion con cepts that have evolved in the com mu -
nity in ques tion.47

Broader defi ni tions and meas ures of  pov erty 
have also be come com mon cur rency in the
World Bank over the past dec ade. Nev er the less,
in di ca tors of  in come pov erty re main domi nant
in pov erty as sess ments, and un til re cently the fo -
cus of  coun try as sis tance strate gies was still squarely
on im prov ing eco nomic growth rates and per
cap ita in comes. A re cent as sess ment of  World
Bank per form ance in sup port of  pov erty re duc -
tion com mits the bank to the set of  tar gets em -
bod ied in the In ter na tional De vel op ment Goals,
de vel oped in part ner ship with de vel op ing coun -
tries, the Or gani za tion for Eco nomic Co op era -
tion and De vel op ment, and UN agen cies.35 One
indi ca tor for the goal of  re duc ing ex treme pov -
erty by half  is pre school underweight. Im prov ing 
nu tri tional status is of  course also an im por tant
fac tor in achiev ing some of  the other goals, such
as re duc ing in fant and child mor tal ity. Al though
there are is sues re gard ing the in ter pre ta tion and
ap pli ca tion of  the IDGs, the broad con sen sus
around these goals and in di ca tors is sig nifi cant and
cre ates an op por tu nity to en sure greater at ten tion to
nu tri tion in pov erty as sess ments and strate gies. n

BOX 4.3



prom ises, but of  le gal ob li ga tions. UN pro grammes
and proj ects should there fore aim at build ing and
strength en ing the ca pac ity of  gov ern ments and other
duty- bearers to meet their ob li ga tions. Seen from this
per spec tive, there is no con flict be tween hu man rights
and “de vel op ment.” A hu man rights ap proach rep re -
sents a nor ma tive ap proach to de vel op ment.

One of  the most sig nifi cant para digm shifts em -
bod ied in a hu man rights ap proach is that peo ple
who are poor are no longer seen as pas sive re cipi ents 
of  trans fers, but rather as sub jects of  their own ac -
tions. An im por tant pur pose of  de vel op ment co op -
era tion is then to im prove the ca pa bili ties, in clud ing
re spon si bil ity, mo ti va tion, author ity, and re sources,
of  the duty- bearer to meet nutrition- related ob li ga -
tions. The next ma jor chal lenge for the nu tri tion
com mu nity is to op era tion al ize the use of  rights-
 based prin ci ples as a guide to nu tri tion pro gram -
ming. The 1999 ACC/SCN sym po sium on hu man
rights and nu tri tion made prog ress in this re gard.48

Sev eral ex am ples of  the value of  rights- based ap -
proaches to nu tri tion pro gram ming were pre sented
at that meet ing, one of  which—re lated to breast -
feed ing—is re pro duced in Ta ble 4.2.

Summary
A new wave of  evi dence con firms the im por tance of
nu tri tion to de vel op ment. In par ticu lar, re cent evi dence 
shows strong links be tween in fant un der nu tri tion and
cog ni tive de vel op ment. This new evi dence re-
 emphasizes the cru cial role played by nu tri tion in the
ac cel era tion of  de vel op ment, no mat ter how it is de -
fined. The link be tween foe tal un der nu tri tion and adult

chronic dis ease has im pli ca tions for de vel op ment pol -
icy, in clud ing strength en ing the eco nomic pro duc tiv ity
ra tion ale for in vest ing in nu tri tion. The community-
 based ap proach by the nu tri tion com mu nity serves as a
model for other sec tors to emu late, re- affirming the im -
por tance of  com mu nity em pow er ment to the over all
de vel op ment pro cess.

The broad changes tak ing place on the global stage 
also have im pli ca tions for the nu tri tion com mu nity.
The freer flow of  fi nances, food, and in for ma tion pres -
ents op por tu ni ties and chal lenges to the nu tri tion com -
mu nity. For ex am ple, the East Asian fi nan cial cri sis of
1997 and 1998 threat ens to eradi cate the gains in nu tri -
tion status made by a large pro por tion of  an en tire gen -
era tion. The in creased lib er ali za tion of  food trade re -
quires the es tab lish ment of  a bench mark set of  food
stan dards. Such bench marks ex ist in the Co dex Ali -
men ta rius and as so ci ated agree ments, which might be -
come blue prints for ef fec tive in ter na tional regu la tion in 
a global en vi ron ment. Al though ac cess to in for ma tion
and knowl edge is un even, their scope for ac cel er at ing
de clines in mal nu tri tion seems very large in deed. The
rapid rate of  ur bani za tion poses new chal lenges to the
food and nu tri tion com mu nity and will re quire new
mod els and ap proaches.

Fi nally, the hu man rights para digm has emerged as
a po ten tially pow er ful way of  think ing about and prac -
tic ing de vel op ment. Nu tri tion is about much more than 
eco nomic pro duc tiv ity ar gu ments; it is about fun da -
men tal rights. A fi nal chal lenge for all the read ers of  this 
docu ment will be to work out—and to share with oth -
ers—ways in which the po ten tial of  the hu man rights
para digm can be fur ther un leashed to en hance every
avail able re source in the fight against mal nu tri tion.
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TABLE 4.2 : Breast feed ing rights: Du ties and ob li ga tions at dif fer ent lev els of
so ci ety

Duty or ob li ga tion House hold Com mu nity Gov ern ment

Re spect To understand that
breast feed ing is best for
both boys and girls

To as sist in the pro mo -
tion of  breast feed ing

To con stantly pro mote
breast feed ing

Pro tect To avoid buy ing breast -
milk sub sti tutes

To in form peo ple about
the im por tance of
breast feed ing

To pro tect peo ple against 
mis in for ma tion

Fa cili tate To as sist in house hold
work dur ing lac ta tion

To as sist in re duc ing the
work load of  lac tat ing
moth ers

To pro vide ba sic mother
and child health care

Ful fill To en sure that the lac tat -
ing mother eats well and
gets suf fi cient rest

To pro vide food to poor
house holds with lac tat ing 
moth ers

To en sure house hold
food se cu rity

Source: 49.



5 NUTRITION OF REFUGEES
AND DISPLACED POPULATIONS

Nu tri tional data on refu -
gees and in ter nally dis -
placed peo ple (IDPs) are 

rarely in cluded in na tional sur vey data. The data on
trends and preva lences of mal nu tri tion de scribed
else where in this re port do not in clude refu gee and
dis placed popu la tions. Much of the in for ma tion pre -
sented here is based on the ACC/SCN’s Re ports on
the Nu tri tional Situa tion of Refu gees and Dis placed Popu la -
tions (RNIS).1

Un like sta ble situa tions, dis place ment emer gen -
cies re sult in large varia tions in lev els of  un der nu tri -
tion in rela tively small ar eas. Thus, data that are
 aggregated by re gion or coun try can eas ily mask
pock ets of  un der nu tri tion that re quire an im me di -
ate, but care fully tar get ted, re sponse. For ex am ple,
the re cent situa tion in An gola, where rebel forces
have be sieged sev eral cit ies, has re sulted in ex tremely 
high lev els of  wast ing within these cit ies, which con -
trasts starkly with the more sta ble situa tion in the
coun try side, which is less af fected by con flict. Thus,
it is not ap pro pri ate to gen er al ize about trends in the
nu tri tional situa tion of  refu gees and IDPs ei ther
 regionally or glob ally.

In stead of  de scrib ing trends in the nu tri tional
situa tion of  refu gees and IDPs, this chap ter will pro -
vide an over view of  the trends and de vel op ments in
hu mani tar ian re sponse to the nu tri tional situa tion of  
refu gees and dis placed popu la tions, fol lowed by an
over view of  the preva lence and se ver ity of  under -
nutrition in re cent se lected emer gen cies in the form
of  six case stud ies. The chap ter will con clude by
iden ti fy ing emerg ing is sues as well as key re search
pri ori ties and pol icy im pli ca tions.

5.1 Trends in Numbers of
People Affected

At the end of 1998 there were 21.5 mil lion peo ple of 
con cern to the Of fice of the United Na tions High

Com mis sioner for Refu gees (UNHCR), in clud ing
refu gees, IDPs, and re turn ees.2 The number of
refu gees was es ti mated to be ap proxi mately 12 mil -
lion, the ma jor ity of whom were in Af rica and Asia.
The to tal number of refu gees world wide has de -
creased since 1992. Be tween 1997 and 1999 there
were rela tively large de creases in the num bers of
refu gees in Af rica (due to re pa tria tion pro grammes
to coun tries such as Li be ria) and Europe (re pa tria -
tion to the former Yugo sla via,  for example Bos nia). 
A small de crease has also oc curred in Asia, where
some of the refu gees in Paki stan con tinue to re turn
to Af ghani stan. Fig ure 5.1 il lus trates the trend in
the num bers of refu gees (both as sisted and un -
assisted) over the past 32 years, based on data pro -
vided by UNHCR.2

The term “IDP” is loose and ill de fined,3 and it
is dif fi cult to es ti mate the global number of  IDPs.
Gov ern ment de nial, or in ca pac ity to rec og nize a do -
mes tic IDP prob lem, and the lack of  clear in sti tu -
tional re spon si bil ity for the plight of  IDPs4 com -
pound the prob lem. Re turn ees may also con fuse
cal cu la tions and defi ni tions (for example in
 Burundi), and government- organized re set tle ment
pro grammes that move IDPs from in se cure to safer
ar eas tem po rar ily or per ma nently (for example in
Uganda) may con fuse the is sue fur ther. In ad di tion,
in a coun try such as So ma lia, which has a tra di tion of  
high popu la tion mo bil ity, the flu id ity of  the situa tion 
makes es ti mates un cer tain.

The United States Com mit tee for Refu gees
(USCR) has es ti mated that there were more than
20 mil lion IDPs world wide at the end of  1998.
About 8–9 mil lion were in Af rica, 5–7 mil lion in
Europe (former Yugo sla via and Tur key), and
1.3 mil lion in South Amer ica (Co lom bia). It is es ti -
mated that there were more than 100,000 peo ple dis -
placed in 27 dif fer ent coun tries, and more than a
half mil lion were  displaced in 13 coun tries. In one
na tion, Su dan, an  estimated 4 mil lion peo ple are cur -
rently dis placed  after 15 years of  civil war.5

57



5.2 Overview of the
Humanitarian Response
to Emergencies

The agen cies that make up the in ter na tional nu tri -
tion hu mani tar ian sys tem are of ten clas si fied un der
three broad head ings: gov ern men tal do nors, the
United Na tions, and non gov ern men tal or gani za -
tions (NGOs). These or gani za tions, al though nomi -
nally in de pend ent, have a large de gree of  fi nan cial
in ter de pend ence.6

• The gov ern men tal do nors, in clud ing the Euro -
pean Com mis sion (EC), sup ply most of the
food used in emer gen cies and the larger part of
fi nan cial re sources used by in ter na tional NGOs
and the UN.

• Three UN agen cies—the World Food Pro -
gramme (WFP), UNHCR, and the United Na -
tions Chil dren’s Fund (UNICEF)—are most di -
rectly con cerned with food and nu tri tion in
emer gen cies. WFP sup plies bulk food com -
modi ties and blended foods.a UNHCR is chiefly
in volved, al though not ex clu sively, in sup ply ing

spe cial ized food com modi ties in refu gee emer -
gen cies. UNICEF sup plies vi ta min A and food
and non food items for feed ing pro grammes. In
ad di tion, the Food and Ag ri cul ture Or gani za tion 
of the United Na tions (FAO) is in creas ingly tak -
ing on a more promi nent role in emer gency ag ri -
cul ture. The World Health Or gani za tion (WHO)
is in volved in set ting nu tri tional norms.

• The NGOs are a dis pa rate group, rang ing from the 
large es tab lished or gani za tions with tech ni cal ad vi -
sory staff and some times per ma nent coun try rep -
re sen ta tion to NGOs that are set up spe cifi cally for 
par ticu lar op era tions, like the many groups that
arose to pro vide aid in the Bal kans re gion.
One of  the most strik ing fea tures of  the in ter -

na tional re lief  sys tem is the ab sence of  for mal regu -
la tion. For all prac ti cal pur poses (with some ex cep -
tions, in clud ing the In ter na tional Com mit tee of  the
Red Cross), the com po nent parts of  the in ter na -
tional sys tem are free of  for mal regu la tions that
oblige them to ob serve any mini mal tech ni cal stan -
dards or, in deed, oblige them to act at all. Gov ern -
ment do nors have no for mal ob li ga tion to re spond
to any spe cific emer gency in an other sov er eign state. 
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FIGURE 5.1 : Trend in the global number of  refu gees, 1966–98

a Blended foods are flours com posed of pre cooked ce re als and a pro tein source, mostly leg umes, for ti fied with vi ta mins and min er als,
such as corn soya blend and wheat soya blend.7



The UN tech ni cal or gani za tions are not autono -
mous and broadly act to sup port the gov ern ment of
the af fected coun try. The NGOs are sub ject to the
leg is la tion of  the coun try in which they work.6

Where the gov ern ment of  an af fected coun try is 
strong and un dis puted, for mal co or di na tion of  the
in ter na tional sys tem is pos si ble. Where there is no
gov ern ment or only weak gov ern ment—pre cisely
the con di tions un der which an emer gency is most
likely—there is no sys tem of  author ity. The UN has
no author ity over the NGOs, and no NGO has
author ity over any other, mak ing co or di na tion of  re -
lief  ef forts dif fi cult.6 The need for im proved co or di -
na tion and co her ence among the mem bers of  the
 international com mu nity, which is now widely rec og -
nized, is criti cal for plan ning a stan dard ized re sponse 
that takes a multi- sectoral ap proach to re duc ing risk
and ad dress ing hu mani tar ian needs.8

Since the mid- 1990s, vari ous inter- agency ini tia -
tives have pro duced mo men tum to wards greater
trans par ency and ac count abil ity in the hu mani tar ian
sys tem. The Code of  Con duct for the In ter na tional
Red Cross and Red Cres cent Move ment and NGOs
in Dis as ter Re lief  seeks to guard stan dards of  op era -
tion for hu mani tar ian agen cies.9 The Sphere proj ect,
which de vel oped the Hu mani tar ian Char ter and
Mini mum Stan dards in Dis as ter Re sponse,10 aims to
pro vide a prac ti cal frame work for ac count abil ity by
con nect ing the prin ci ples of  hu mani tari an ism to
stan dards of  serv ice de liv ery.b

This ef fort comes at a time when there is con -
cern that hu mani tar ian prin ci ples are be ing eroded
and that hu man rights (par ticu larly pro tec tion) are
ig nored by hu mani tar ian, state, and non- state
 actors.14 At the same time, there have been lim ited
ef forts out side the hu mani tar ian sys tem to pro mote
re spect for hu mani tar ian prin ci ples among war ring
par ties who are not sig na to ries to the Ge neva Con -
ven tions. The Ground Rules in South Su dan have
been an im por tant ele ment in these ef forts.14

One note wor thy re cent change has been the for -
ma tion of  the Of fice of  the Co or di na tor of Hu mani -
tar ian Af fairs (OCHA). As a non- operational UN body, 
it seeks to move on from the former De part ment of
Hu mani tar ian Af fairs (DHA) with an in creased em -
pha sis on co or di na tion within the UN sys tem.

Part ner ship agree ments be tween or gani za tions
are criti cal for en sur ing co or di na tion and de line at ing 
clear op era tional roles and re spon si bili ties. These in -
clude memo ran dums of  un der stand ing (MoUs) and
Let ters of  Agree ment be tween UN or gani za tions,
in ter gov ern men tal and non gov ern men tal or gani za -
tions, and na tional en ti ties. The most im por tant
MoUs used in a wide range of  emer gency food and
nu tri tion pro grammes are listed in Box 5.1.

MoUs are es sen tially man age ment tools and as
such spell out in de tail the poli cies and pro ce dures
that are jointly agreed. An MoU is more than sim ply
a frame work for im ple ment ing pro grammes; it
 provides a tool for ad vo cacy to en sure that the
agreed needs and rights of  the pro gramme bene fi ci -
ar ies are met.

Categories of Displacement
Emergencies

This chap ter fo cuses on the nu tri tional con se -
quences of, and hu mani tar ian re sponses to, the fol -
low ing broad cate go ries of  emer gen ciesc:
1. Re cent dis place ment emer gen cies, such as in

 Angola, the Bal kans, and East Timor in 1999. In
these situa tions large num bers of  refu gees or
IDPs have been forced to flee their homes,
some times over a very short pe riod of  time. At
the be gin ning of  the dis place ment much of  the
popu la tion has lit tle or no food stores and no
live li hood mecha nisms with which to ob tain
food or non- food needs. Hu mani tar ian re -
sponses to this type of  emer gency in clude
WFP’s Emer gency Op era tions (EMOPs) which
pro vide im me di ate food as sis tance to ei ther the
whole, or a se lected seg ment, of  the popu la tion
for a short pe riod. EMOPs last for a maxi mum
of  18 months.15

2. Pro tracted refu gee emer gen cies, such as in Iran,
Kenya, Li be ria, Ne pal, Tan za nia, and Uganda.
In these situa tions a refu gee popu la tion has
been un able to re turn to their coun try of  ori gin,
be  integrated into the coun try of  asy lum, or be
re set tled in a third coun try for at least two years.
The popu la tion may be com pletely or par tially
de pend ent on hu mani tar ian as sis tance. The
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b For fur ther in for ma tion on Sphere, see w w w.sphere pro ject.org or ref er ence 11. Linked with the re cent ini tia tives (the Sphere proj ect
and Code of Con duct) to es tab lish new struc tures and stan dards of hu mani tar ian as sis tance is the pi lot Hu mani tar ian As sis tance
 Ombudsman proj ect (HAO), whose role will com ple ment the pre vi ous codes by both en forc ing the codes and fa cili tat ing their ap pli ca -
tion in prac tice.12,13

c These cate go ries are use ful for the pur pose of this chap ter but are ob vi ously not mu tu ally ex clu sive, that is, re cent dis place ment cri ses
may also be com plex emer gen cies.



level of  de pend ence is de ter mined by the level
of  self- reliance of  the popu la tion, which is, in
turn, lim ited by many fac tors, in clud ing con -
straints im posed on the refu gees by the host
gov ern ment, land avail abil ity and qual ity, the lo -
cal econ omy, and the eth nic and so cial ties be -
tween the refu gee and the host popu la tions. Hu -
mani tar ian re sponses to these situa tions may,
al though not nec es sar ily, in clude pro grammes
with de vel op men tal as pects and are known as
Pro tracted Re lief  and Re cov ery Op era tions
(PRROs) by WFP.15

3. Com plex emer gency situa tions in volv ing mainly 
IDPs, such as in Af ghani stan, Bu rundi, Eri trea,
Ethio pia, Rwanda, So ma lia, South ern Su dan,
and Uganda. These situa tions gen er ally in volve
civil strife, the break down or fail ure of  state

struc tures, dis puted le giti macy of  author ity
(whether gov ern ment or “rebel”), the de lib er ate
tar get ting of  ci vil ian popu la tions by mili tary
forces, and the abuse of  hu man rights, all or
some of  which lead to popu la tion dis place ment
within a coun try.  Humanitarian re sponses to
these situa tions in volve both emer gency and de -
vel op men tal pro grammes, al though not nec es -
sar ily in a lin ear tran si tion.16,17

Natu ral dis as ters are not gen er ally as so ci ated
with large- scale, long- term popu la tion dis place ment
and are there fore not dis cussed in this chap ter or in
the RNIS re ports.
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MoUs of Most Im por tance to Emer gency Food
and Nu tri tion Pro grammes

• UNHCR and WFP. This MoU has a long his -
tory; the first for mal agree ment was signed in
1988. A for mal MoU was signed in 1994 and
re vised in 1997. The re vi sions rep re sent col -
labo ra tion to wards ef fec tive poli cies and pro -
ce dures. The MOU cov ers the fol low ing ar eas:
UNHCR/WFP co op era tion, in ter ven tion man-
dates, needs as sess ment, reg is tra tion, lo gis tics,
dis tri bu tion, mon itoring and re port ing, and
co or di na tion mecha nisms.

• UNHCR and WHO. A re vi sion of the 1987
MoU be tween UNHCR and WHO was signed 
in 1997. The MoU cov ers the fol low ing ar eas:
UNHCR/WHO co op era tion in  coordinated
con tin gency plan ning, de vel op ment of joint
meth od olo gies for as sess ing the health and
nu tri tion situa tion, de vel op ment of guide lines
and train ing ma te ri als, de vel op ment of ap plied 
re search, and the in te gra tion of bene fi ci ary

health care ac tivi ties within na tional (host
coun try) health serv ices.

• UNICEF and WFP. This MoU was signed in
1998. The MoU cov ers the fol low ing ar eas:
needs as sess ment, moni tor ing, and evalua tion
of serv ices in the ar eas of nu tri tion, health
care, wa ter, sani ta tion, child pro tec tion, and
other so cial serv ices. Of par ticu lar rele vance to 
nu tri tional emer gen cies, UNICEF is re spon si -
ble for pro vid ing thera peu tic prepa ra tions and 
non food items re lated to food prepa ra tion and 
con sump tion, emer gency shel ter, nu tri tion
moni tor ing, and se lec tive feed ing op era tions.

• MoUs be tween WFP and FAO and UNHCR
and FAO are cur rently be ing de vel oped. In
 addition, other MoUs that con cern emer gency
nu tri tion ex ist be tween NGOs and UN agen -
cies such as Save the Chil dren Fund (SCF),
CARE, World Vi sion, and WFP. n

BOX 5.1



The Cycle of  Assessment,
Analysis, Project Implementation,
Monitoring, and Evaluation

Hu mani tar ian re sponse pro grammes should be based
on a cy cle of  as sess ment, analy sis, proj ect im ple men ta -
tion, moni tor ing, and evalua tion. To be ef fec tive and
ap pro pri ate, pro grammes that meet the needs of
emergency- affected popu la tions must be based on a
clear un der stand ing of  the situa tion. Analy sis of  the ef -
fects of  the emer gency on those fac tors that af fect nu -
tri tional status, and even tu ally, the im pact of  the pro -
gramme it self  is there fore criti cal.10 This broad- based
ap proach to ad dress ing nu tri tional prob lems is fre -
quently re ferred to as “pub lic nu tri tion.”8

As sess ment and analy sis should con sider the
causes of  un der nu tri tion, in clud ing the avail able re -
sources (hu man, eco nomic, en vi ron mental, and in -
fra struc tural) and con straints that in flu ence ac tion
(see Ap pen dix 1). The pro cess of  as sess ment and
analy sis should lead to the de vel op ment of  ap pro -
pri ate nu tri tion poli cies and strate gies, which should
ide ally in clude all rele vant ac tions that will have a
posi tive im pact on nu tri tion in a so cially and po liti -
cally aware man ner.8

Hu mani tar ian pro gram ming in pro tracted emer -
gen cies raises a number of  op era tional chal lenges.
Short- term ap proaches con tinue to be the norm,
and in deed are ap pro pri ate where con texts are
chang ing rap idly, but a more stra te gic ap proach to

plan ning is re quired to sup port longer- term prog -
ress. How ever, the chal lenges of  en gag ing where
there is no state or build ing lo cal ca pac ity amid civil
un rest will per sist.

5.3 Trends in Assessment
Methodologies

This sec tion will briefly re view the use of  an thro -
pomet ric sur veys and food se cu rity as sess ments in
dis place ment emer gen cies. Other early warn ing sys -
tems will also be dis cussed.

Anthropometric Assessments

An thro pomet ric meas ure ments of  chil dren aged 6–59
months are the most widely used in di ca tors of the nu -
tri tional status of  emergency- affected popu la tions. The 
re sults of  an thro pomet ric sur veys con tinue to be val -
ued by decision- makers. This is be cause the an thro -
pomet ric status of  popu la tion groups is very sen si tive
to changes in ac cess to food, health serv ices, and car ing
prac tices and also be cause re li able data on an thro -
pomet ric status are ro bust and are avail able in the ma -
jor ity of  emer gency con texts.

Prob lems in stan dard iz ing an thro pomet ric sur -
veys still ex ist (see Box 5.3) and can lead to dif fi cul -
ties in in ter pret ing the re sults. Fur ther prob lems may 
arise when gen er al ized cut- offs for ac tion (for
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BOX 5.2

De fi ni tions

Many of the defi ni tions given in sec tion 1.2 are also em ployed by nu tri tion ists
work ing in the field of dis place ment emer gen cies. In ad di tion to the defi ni -
tions given ear lier, the fol low ing  indicators are also used in this chap ter:

Crude mor tal ity rates are usu ally given as
deaths/10,000/day.

Acute undernu tri tion is de fined as wast ing
and/or pres ence of  oe dema.

Oe dema is a key clini cal sign of  kwashi or kor,
a se vere form of  protein- energy un der nu tri tion,
car ry ing a very high mor tal ity risk in young
chil dren. n
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The Stan dardi za tion of Nu tri tion Sur veys

In es ti mat ing the preva lence
of acute undernu tri tion in an
emergency- affected popu la tion, 

the preva lence among chil dren be tween six
months and five years (65 to 100 or 110 cm in
height) is usu ally used as a proxy. Ex ten sive dif fer -
ences in health and nu tri tion sur vey meth ods have
been iden ti fied. For ex am ple, there are wide varia -
tions in the age of the tar get popu la tions, sam pling
strate gies, units of meas ure ment, meth ods of rate
cal cu la tion, and sta tis ti cal analy sis.18  In March
1999, the RNIS re ported the find ings of 21 stud ies
of nu tri tional status con ducted in North ern Bahr-
 El- Ghazal Prov ince of south ern Su dan be tween
April 1998 and Janu ary 1999. Most of these sur -
veys were undertaken on or around air strips where 
food dis tri bu tion took place. The ma jor ity of sur -
veys were con ducted in com mu ni ties re sid ing
within five km of feed ing cen tres run by re lief or -
gani za tions. Only three sur veys cov ered popu la -
tions of com plete payams (ad min is tra tive units like
sub- districts). Ten of the 21 sur veys em ployed a
clus ter sam pling strat egy and had simi lar sam ple
sizes. The oth ers were ei ther sur veys of all chil dren 
within a lo ca tion or rapid as sess ment sur veys with
un known or con ven ience sam pling tech niques. All 
but three of the sur veys used Z- scores of wast ing
and the pres ence of oe dema to de fine acute under -
nutrition. The oth ers used per cent of me dian.

The most re li able es ti mates of  the preva lence
of  un der nu tri tion have come from well- defined and 
se cure refu gee camps where there is a rea son able
level of  camp or gani za tion and a des ig nated agency
with re spon si bil ity for the col lec tion of  data. The
most dif fi cult situa tions have been those where
IDPs have been scat tered over a wide area and
where sur veys could take place only in rela tively
 secure zones. These safe zones may some times have 
acted as mag nets for the most se verely af fected
groups of  a popu la tion; for ex am ple, the So mali

town of  Bai doa was the site of  the stor age and dis -
tri bu tion of mas sive amounts of  re lief  food in
1992 and be came known as the fam ine epi cen tre.
Mor tal ity and un der nu tri tion rates were ex tremely
high in this town. On the other hand, it is pos si ble
that the worst- affected com mu ni ties have been in
ar eas that have been in ac ces si ble to those per form -
ing the sur veys. In ei ther case, it has proved dif fi cult
to ex trapo late the find ings of  sur veys on nu tri tional 
status con ducted in spe cific lo ca tions to broader
popu la tions in conflict- affected coun tries.

Ele ments of  well- standardized nu tri tion sur -
veys in clude the use of weight- for- height/length
and the pres ence of  oe dema to meas ure acute
undernu tri tion, cut- offs for clas si fy ing  under -
nutrition, and the pres en ta tion of  con fi dence in -
ter vals. There is a range of  sam pling de signs and
meth ods for  obtaining a rep re sen ta tive sam ple.
The meth ods em ployed should be clearly ex -
plained. In for ma tion on the preva lence of  se vere 
wast ing and oe dema should also be made avail -
able, as chil dren suf fer ing from these forms of
undernu tri tion need spe cific care. Mid- upper-
 arm cir cum fer ence (MUAC) mea surements are
rec om mended as a screen ing tool in emer gen cies
as they are strongly as so ci ated with mor tal ity.19

How ever, MUAC meas ure ments are not rec om -
mended for as sess ing nu tri tional status of  chil -
dren in popu la tion sur veys un til there is agree -
ment on cut- off  points to de fine acute
undernu tri tion. Sur vey plan ners should con sider
in clud ing ques tions on feed ing cen tre at ten dance 
by per sons iden ti fied as undernour ished (by age
group) as well as rea sons for non- attendance.
These data are use ful for pro gramme man ag ers.
In ad di tion, crude mor tal ity rate (CMR) data col -
lected in con junc tion with an thro pomet ric data
are use ful in as sess ing ap pro pri ate fu ture re -
sponses to a situa tion. n

BOX 5.3



ex am ple, a preva lence of more than 10% wast ing
and/or oe dema) are em ployed in dif fer ent set tings,
be cause ap pro pri ate lo cal ac tion must be based on
more than just a sin gle in di ca tor. The re la tion ship
be tween mor tal ity, mor bid ity, and nu tri tional status
dif fers in dif fer ent set tings. In other words, the risk
of  dy ing as so ci ated with acute undernu tri tion var ies
ac cord ing to the lo cal pat terns of  dis ease; it is also
likely to vary ac cord ing to age. More re search is
needed in this field in or der to fully ex plain the sig -
nifi cance of  acute undernu tri tion in terms of  risk of
dy ing and other as pects of  physi cal dys func tion in
dif fer ent set tings.20

In the past two years an in creas ing number of  an -
thro pomet ric sur veys have been con ducted on adult
and ado les cent IDP and refu gee groups by Con cern,
Ac tion Con tre la Faim (ACF), UNHCR, and the Cen -
ters for Dis ease Con trol and Pre ven tion (CDC). The
ex tremely high mor tal ity rates among adults in emer -
gen cies in Ethio pia, Li be ria, So ma lia, and south ern
 Sudan ini tially fu elled in ter est in the sub ject, as well as a
con sid era tion of  the ef fects of  adult mor tal ity on the
rest of  the house hold. Only very lim ited sci en tific lit -
era ture is avail able, how ever, on the di ag no sis and treat -
ment of  un der nour ished adults.21,22 In ad di tion, the as -
so cia tions be tween the an thro pomet ric cut- offs
cur rently em ployed and mor tal ity and mor bid ity are
not well un der stood, or stud ied, in many popu la tion
groups. These prob lems are com pounded in ado les -
cents be cause the growth spurt starts at dif fer ent ages
de pend ing on nu tri tional status, eth nic ity, and pos si bly
other en vi ron mental fac tors.

Famine Early Warning Systems
and Food Security Assessments

Sys tems to warn of  im pend ing food cri ses are not
new, al though ap proaches to fam ine early warn ing
have changed and de vel oped con sid era bly over the
1990s. Fol low ing the fam ines of  the mid- 1980s, a
wide range of  or gani za tions be came in volved in
fam ine early warn ing,d in the hope that bet ter in for -
ma tion sys tems could help pre vent fu ture fam ines.

Early warn ing ac tivi ties range from a global fo -
cus on na tional and in ter na tional food avail abil ity, to
a more lo cal ized fo cus on is sues of  ac cess to food
and food se cu rity. The Global In for ma tion and
Early Warn ing Sys tem (GIEWS) run by the FAO
from Rome moni tors food sup ply and de mand

around the world, and its aim is to warn the inter -
national aid com mu nity and par tici pat ing na tional
gov ern ments of  food short ages for food aid plan -
ning.23 The Fam ine Early Warn ing Sys tem (FEWS)
of  the U.S. Agency for In ter na tional De vel op ment
(USAID) pub lishes both regu lar re gional bul le tins
and “spe cial alerts.” These no tices are based on vul -
ner abil ity as sess ments that evalu ate com po nents of
na tional and house hold food se cu rity in or der to
iden tify which peo ple are food in se cure, the na ture
of  their prob lem, fac tors that could in flu ence their
food se cu rity, and pos si ble in ter ven tions.

The regu lar joint FAO/WFP food and crop
 assessments un der taken to es ti mate na tional food aid
needs, which are based on a “food bal ance sheet,”
are an im por tant part of GIEWS.24 In on go ing
emer gency refu gee op era tions WFP and UNHCR
pe ri odi cally un der take joint food as sess ment mis -
sions (JFAMs). These mis sions make recommen -
dations on number of  bene fi ci ar ies, mo dali ties of
as sis tance, com po si tion of  the food bas ket, ra tion
size, du ra tion of  as sis tance, and lo gis ti cal ar range -
ments. UNHCR nor mally pro vides the JFAM with a
nu tri tion ist and, if  ap pli ca ble, other spe cial ists to
help as sess lev els of  eco nomic self- reliance.

Ac tivi ties with a more lo cal ized fo cus in clude regu -
lar food se cu rity moni tor ing sys tems and/or emer -
gency food se cu rity as sess ments. In di ca tors moni tored
by such sys tems de pend on the lo ca tion but gen er ally
in clude mar ket prices, a va ri ety of  cop ing strate gies and
mi gra tion, and some times an thro pomet ric status.
These sys tems were de vel oped in the late 1980s and
con tinue in most coun tries in the Horn and East
Af rica.25

In re cent years NGOs have un der taken in creas -
ing num bers of  ad hoc food se cu rity as sess ments of
emer gen cies. The best known of  these is the food
econ omy ap proach of  the Save the Chil dren Fund,
UK (SCF). This ap proach was de vel oped in 1994 to
more ac cu rately as sess food aid needs and al low
more ef fec tive tar get ting of  food aid in pro tracted
emer gen cies. The ap proach has two main ob jec tives: 
to un der stand how peo ple sur vive and how pat terns
of  sur vival have changed as a re sult of  “shocks,” and 
sec ond, to es ti mate the size of  the food gap and
thereby es ti mate food aid needs.26 The food econ -
omy ap proach has made a valu able con tri bu tion in
high light ing the need for base line data to in ter pret
cur rent events or food se cu rity in di ca tors.
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dThe OCHA “Re lief Web” pro vides a list of early warn ing or gani za tions, in for ma tion, and re lated links (http://wwwno tes.re lief -
web.int/web sites).



The Soma lia Food Secu rity Assess ment Unit
(FSAU) man aged by WFP Soma lia is a good exam -
ple of  com bin ing vari ous types of  food secu rity
infor ma tion sys tems. It uses the food econ omy
approach to estab lish a base line and moni tors food
secu rity indi ca tors and nutri tional status over time to 
assess changes in food secu rity. Where food secu rity
indi ca tors can not be moni tored con tinu ously, the
FSAU relies on ad hoc mis sions, assess ments, and
some times sur veys. FSAU col labo rates with USAID
FEWS to pro duce a joint news let ter, Rain watch,
issued every ten days dur ing the main crop ping sea -
son in Soma lia. FEWS pro vides sat el lite data on
rain fall esti mates, cloud top tem pera tures, and the
nor mal ized dif fer ence vege ta tive index, while FSAU
field moni tors and other NGOs pro vide infor ma -
tion col lected locally on the ground.

Many NGOs con trib ute to the impor tant field
of  assess ing house hold food secu rity, includ ing
SCF, ACF, Action Against Hun ger (AAH), CARE,
Oxfam, and Con cern World wide.27 The Inter na -
tional Com mit tee of  the Red Cross (ICRC) has
devel oped its own method for assess ing eco nomic
secu rity. Although these agen cies have simi lar con -
cepts and defi ni tions of  food secu rity, they have
devel oped a range of  approaches to assess ing food
secu rity.27 This is partly because food secu rity assess -
ments may have dif fer ent objec tives, includ ing the
esti ma tion of  food aid needs, analy sis of  cop ing
mecha nisms, and the design of  poten tial inter ven -
tions. Thus the process of  analy sis and the style of
the pres en ta tions vary. In all cases, how ever, the
infor ma tion is intended to help decision- makers
form knowl edge able and timely deci sions about the
actions required to pro tect or improve the food
secu rity of  an emergency- affected popu la tion.

Clinic ad mis sion data may also be use ful as a
type of  early warn ing sys tem and are cur rently used
in many coun tries, in clud ing Bu rundi. These data
must be care fully as sessed by an ex pe ri enced health
worker who is aware of  the coun try’s so cial and po -
liti cal cli mate in con junc tion with other per son nel
work ing in sec tors re lated to nu tri tion, for an in -
crease in ad mis sions could be due ei ther to de te rio -
ra tion in the popu la tion’s nu tri tional status or to an
in crease in the ease of  ac ces si bil ity to clin ics. In ad di -
tion, such data may be bi ased by the geo graphi cal
dis tri bu tion of  the clin ics. As an early warn ing sys -
tem and as a tool for evalu at ing and as sess ing cur rent 
nu tri tional pro grammes, how ever, the data are use -
ful. Clearly, the data are also use ful when as sess ing
whether or not a sup ple men tary feed ing pro gramme 

needs to be re- orientated or closed down. The co or -
di na tion of  clinic ad mis sion data is cru cial if
mean ing ful com pari sons be tween the nu tri tional
situa tions over time and be tween re gions are to be
made—oth er wise NGOs may have dif fer ent re port -
ing for mats and ac tion cri te ria.

5.4 Trends in Food and
Nutrition Response
Programmes

This sec tion re views key de vel op ments in re la tion
to spe cific strate gies and types of  nu tri tion re lated
 interventions in emer gen cies, in clud ing strate gies to
sup port and strengthen food se cu rity, gen eral food dis -
tri bu tion, sup ple men tary feed ing, thera peu tic feed ing,
strate gies to pre vent mi cro nu tri ent de fi cien cies, and to
ad dress the health and care re lated causes of  un der nu -
tri tion. The tran si tion to self- reliance is also dis cussed
briefly.

Strategies to Support Food Security
and Strengthen Livelihoods

Food se cu rity ini tia tives are ele ments of  pro -
grammes in some pro tracted refu gee emer gen cies.
They help in te grate refu gees in the host coun try and
re turn ees in their coun try of  ori gin, as well as the
dis placed and ex- combatants. Usu ally con cerned
with ag ri cul tural ac tivi ties, these ini tia tives are in -
tended to re store the as sets and pro duc tion lev els of
af fected com mu ni ties as soon as pos si ble. The food
se cu rity ini tia tives are of ten de signed from the find -
ings of  food econ omy and live li hood as sess ments.

FAO, through its Spe cial Re lief Op era tions Ser -
vice, buys and de liv ers ag ri cul tural es sen tials such as
seeds, tools, fer til iz ers, fish ing gear, and live stock
and vet eri nary sup plies to per mit im me di ate re -
sump tion of  ba sic food pro duc tion.23 In Rwanda,
for ex am ple, FAO co or di nated the pro cure ment and 
dis tri bu tion of  seeds and ba sic ag ri cul tural equip -
ment, as well as seed mul ti pli ca tion schemes. With
the war in Bos nia Her ze go vina, mar kets and the sup -
ply sys tem for seed, fer til izer, and in sec ti cides ex pe -
ri enced al most to tal break down. FAO led a ma jor
op era tion to pro vide 1,100 ton nes of  win ter wheat
seed to farm ers in the most des ti tute area (the former 
Bi hac pocket) for the 1995 autumn plant ing.23

The WFP may com ple ment these ac tivi ties by
dis trib ut ing a food ra tion that  allows the af fected
popu la tion to en gage in these criti cal ac tivi ties. The
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dis tri bu tion of  a “seed pro tec tion” ra tion, to pre vent 
peo ple con sum ing their seeds, is also com mon, and
oc curred dur ing re cent ag ri cul tural cy cles in Bu rundi 
(see sec tion 5.6).

For re turn ees, UNHCR has de vel oped a sys -
tem of  quick im pact proj ects (QIPs), which are
small- scale proj ects with rapid im ple men ta tion.
The proj ects are in tended to ad dress ur gent re in te -
gra tion needs and cre ate suit able con di tions for
re pa tria tion. QIPs in clude ag ri cul tural and vet eri -
nary sup port, fish ing, trans por ta tion, edu ca tion,
sani ta tion, and income- generation proj ects. In So -
ma lia (1992–94) ag ri cul tural QIPs were the larg est 
group. QIPs are set up not only to bene fit re turn -
ees, but also to help other sec tions of war- affected 
popu la tions re build their com mu ni ties and to as -
sist rec on cilia tion. UNHCR ex pects to hand over
re ha bili ta tion ac tivi ties to other de vel op ment
 actors such as UN agen cies, NGOs, and gov ern -
ment min is tries af ter a lim ited pe riod.28

In agro- pastoralist ar eas of  Af rica, like south ern 
Su dan, where live stock forms the ba sis of  live li -
hoods, live stock health pro grammes have been one
of  the most suc cess ful means of  sup port ing food
se cu rity, even in a com plex emer gency. Op era tion
Life line Su dan has in cluded a va ri ety of  other ac tivi -
ties to sup port live li hood, in clud ing the pro vi sion of
seeds, tools, and fish ing equip ment. A number of
bar ter ing schemes were at tempted in which lo cal
goods could be bar tered for es sen tial items such as
mos quito nets and soap.29 In Af ghani stan ani mal
pro duc tion suf fered when vet eri nary serv ices col -
lapsed as a re sult of  the war. FAO and other in ter na -
tional or gani za tions and NGOs have worked to
 establish community- based vet eri nary field units.23

For refu gee cri ses and in ter nally dis placed popu -
la tions, the most com mon con straints to im ple ment -
ing food se cu rity pro grammes are the po liti cal and
se cu rity con di tions that re strict ac cess to land and
the mo bil ity of  the af fected popu la tion (for ex am ple,
in An gola, Bu rundi, Ne pal, Rwanda, Tan za nia, and
around Khar toum). A pro cess of  sus tain able
 recovery re quires sta ble gov ern ment and se cu rity;
oth er wise, con flict will un der mine any at tempts at
re ha bili ta tion and re con struc tion.

General Rations

The dis tri bu tion of  an ade quate gen eral ra tion con -
tin ues to be the most im por tant hu mani tar ian re -
sponse to nu tri tional emer gen cies, both in fis cal
terms and in terms of  its im por tance in al le vi at ing
and pre vent ing suf fer ing and sav ing lives.

Over the past ten years gen eral ra tions have im -
proved.e The com po si tion and qual ity of  the gen eral
ra tion are criti cal to the well be ing of  emergency-
 affected popu la tions, es pe cially where they have no
other source of  food. In ter na tion ally agreed guide -
lines and poli cies, de vel oped by WFP and UNHCR
with in puts from WHO and oth ers, have helped
 improve planned ra tions.30 These im prove ments in -
clude the fol low ing:
• The mini mum plan ning fig ure (ini tial ref er ence

value) for en ergy re quire ments for popu la tions
en tirely de pend ent on ex ter nal food aid has in -
creased from 1,900 to 2,100 kcal.

• Guide lines have been de vel oped for ad just ing
this plan ning fig ure to suit lo cal cir cum stances.
Ad just ments are made ac cord ing to the age and
gen der com po si tion of the popu la tion, their
 activity lev els, their health, their nu tri tional and
physio logi cal status, the en vi ron mental tem -
pera ture, and their ac cess to ad di tional sources
of food.

• Rec om mended lev els of fat and pro tein as a per -
cent age of to tal en ergy have been es tab lished
(17% and 12% re spec tively).

• For ti fied food aid com modi ties, in par ticu lar salt 
(io dized) and vege ta ble oil (for ti fied with vi ta -
min A), are now used rou tinely.

• For ti fied blended food is now in cluded in gen eral
ra tions for popu la tions sus cep ti ble to micro -
nutrient de fi ciency dis eases.

• Pro vi sion of milled flour, rather than whole
grains, is now rec om mended, par ticu larly in the
early stages of an emer gency.
Other re cent de vel op ments in clude the in creas -

ing use of Hu mani tar ian Daily Ra tions (HDRs)f and
Meals- Ready- to- Eat (MREs).g These ra tions were
dis trib uted in the Bal kans re gion, but their use has
not been evalu ated yet.
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e The gen eral ra tion is the food ra tion given to eve ry one in the af fected popu la tion ir re spec tive of age and sex; that is, all re ceive the same
quan tity and type of food.28

fHu mani tar ian Daily Ra tions, de vel oped by the U.S. De part ment of De fense, are spe cifi cally de signed to meet the nu tri tional needs of ci -
vil ians in hu mani tar ian cri sis. One HDR pro vides the av er age daily needs of the ci vil ian popu la tion with about 1,900–2,200 kcal and ade -
quate pro tein, fat, and mi cro nu tri ents. 
g Meals- Ready- to- Eat are based on Ameri can reci pes and are de signed to pro vide one meal three times a day (3,600 kcal). MREs con tain
fish and meat prod ucts, and there are over 25 dif fer ent va rie ties.



Distribution and Targetting
Mechanisms

In the early 1990s the bal ance in WFP’s ac tivi ties shifted 
from pre domi nantly development- related pro grammes 
to emer gency pro gram ming. At the same time an in -
creas ing number of NGOs were  becoming WFP op -
era tional part ners in food dis tribution pro grammes.
Given the pau city of  good prac tice guide lines on gen -
eral food dis tri bu tion,  increasing at ten tion was paid to
im prov ing sys tems of  dis tri bu tion and de vel op ing
guide lines.31 The first de tailed UN guide lines were pub -
lished in 1997 by UNHCR.28

Agen cies in creas ingly rec og nize the role of  women
in pro vid ing food for their fami lies in emer gen cies. As
a di rect re sult of  this, WFP has made pol icy com mit -
ments to giv ing women di rect ac cess to and con trol
over food aid by tar get ting women di rectly and en -
cour ag ing them to par tici pate in de sign ing, im ple -
ment ing, and moni tor ing food dis tri bu tions.32

At tempts have also been made to in crease the role
of  af fected com mu ni ties more gen er ally in the dis tri bu -
tion of  food. Community- based dis tri bu tion sys tems
give re spon si bil ity for food dis tri bu tion and tar get ting
in part to lo cally elected com mit tees. These sys tems
have been tried in pro tracted refu gee situa tions
(Uganda), drought- affected com mu ni ties (north- east
Kenya, Tan za nia), and even com plex emer gen cies
(south ern Su dan), with vary ing de grees of  suc cess.33

Novel or al ter na tive ap proaches to food dis tri -
bu tion have been de vel oped in many situa tions
where the dis tri bu tion of  a stan dard food bas ket has
proved prob lem atic and even dan ger ous. Ex am ples
in clude com plex emer gen cies where food aid was at
risk of  be ing mis ap pro pri ated by ri val fac tions, or
fol low ing pe ri ods of  pro longed dis place ment in
harsh con di tions where peo ple lacked the where -
withal (fuel, cook ing pots, cook ing skills for new
foods, etc.) to pre pare food, or were in an ex tremely
poor physio logi cal state. Ex am ples of  suc cess ful ap -
proaches de scribed in the RNIS in clude
• cooked food dis tri bu tion (So ma lia, 1992; Dem -

ocratic Re pub lic of Congo, 1997; Li be ria, 1996)
• com mu nity kitch ens, where peo ple cook for

them selves (An gola, 1999; Bal kans re gion, 1999; 
Ar me nia, 1994; Geor gia 1994)

• sup port of sub si dized bak er ies (Af ghani stan,
1997–99; Bal kans re gion, 1999)

• “snow drop” tech nol ogy, in which a cargo plane
is de ployed to drop 200 g plas tic pack ets of
high- energy bis cuits, which are packed in such
a way that they float and cir cle as they fall
through the air, en sur ing a soft land ing (East
Timor, 1999)

Supplementary Feeding

Sup ple men tary feed ing pro grammes are re quired to
cor rect mod er ate wast ing and to pre vent mod er ately
undernour ished chil dren from be com ing se verely
undernour ished. In con trast to gen eral food dis tri -
bu tion pro grammes, prac ti cal and tech ni cal guide -
lines for im ple ment ing sup ple men tary and thera peu -
tic feed ing pro grammes have been in ex is tence for
more than 25 years.

An early ex am ple of  sup ple men tary feed ing
guide lines is the set of  lo cal guide lines de vel oped by
the So mali Min is try of Health’s Refu gee Health Unit 
in col labo ra tion with UNHCR and NGOs in the
early 1980s. Since then sev eral prac ti cal guide lines
have been pro duced by NGOs34,35 and WHO.36

More re cently, WFP and UNHCR have pro duced
their own guide lines for se lec tive feed ing pro -
grammes in emer gency situa tions.37 In con trast to
ear lier guide lines, these dis tin guish be tween tar get -
ted sup ple men tary feed ing pro grammes where as sis -
tance is pro vided se lec tively ac cord ing to speci fied
cri te ria of  need, to some peo ple or house holds but
not to all, and “blan ket” sup ple men tary feed ing pro -
grammes that tar get an en tire group of  peo ple, such
as chil dren un der three.

Therapeutic Feeding

Re cent years have seen a con soli da tion of  ex ist ing
knowl edge in re la tion to the treat ment of  se verely
undernour ished chil dren. This should lead to sig nifi -
cant re duc tions in fa tal ity rates. The con soli da tion of
knowl edge has re sulted from sev eral re lated ini tia tives, 
in clud ing the de vel op ment and dis semi na tion of
WHO guide linesh,38 and the ef forts of NGOs, in clud -
ing ACF, MSF, and Con cern, which have de vel oped
ap pro pri ate nu tri tional and medi cal pro to cols and sys -
tems for their ap pli ca tion amid the most dif fi cult
work ing con di tions. Con se quently, there have been
con sid er able ad vances in the qual ity and ef fec tive ness
of  thera peu tic feed ing pro grammes in emer gen cies.
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h These can be found at http://www.who.int/nut/Man ageme.pdf. Meet ings to de velop train ing ma te ri als from these guide lines are
planned for the near fu ture.



Com mer cial com pa nies have pro duced and mar -
keted new milk (F100 and F75 milki) and por ridge
for mu las, based on the WHO guide lines and on the
type I and II nu tri ent con cept.39 Re cently a ready- to-
 use thera peu tic food (RTUF) that has a nu tri tional
com po nent simi lar to F100 and can be eaten di rectly
(with out the ad di tion of  wa ter) has been de vel oped.
This prod uct may be use ful in con tami nated en vi ron -
ments or where resi den tial man age ment is not pos si -
ble, as it de creases the prob lems of  bac te rial con tami -
na tion via un clean wa ter.40 

It is in creas ingly rec og nized that thera peu tic
feed ing is as much a medi cal in ter ven tion as a nu tri -
tional in ter ven tion, given that most se verely un der -
nour ished pa tients are also ex tremely sick. Greater
at ten tion is also now paid to the non- food and non-
 medical in puts, in clud ing clean wa ter, sani ta tion, hy -
giene, emo tional care and stimu la tion, and the pres -
ence of  enough ap pro pri ately trained per son nel.

A model to as sess the risk of mor tal ity for chil -
dren treated for se vere un der nu tri tion in dif fer ent
cen tres, tak ing ini tial an thro pomet ric status and the
pres ence or ab sence of  oe dema into ac count, has re -
cently been de vel oped. This will be use ful in as sess ing
the ef fec tive ness of  dif fer ent treat ment cen tres.41

There re mains a need to trans fer knowl edge con -
cern ing thera peu tic feed ing prac tices from NGO per -
son nel to Min is try of Health (MOH) per son nel. This
is par ticu larly rele vant at the end of  an emer gency
dur ing the re cov ery stage, when na tional health ca -
paci ties need to be strength ened be fore the NGOs
phase out their op era tions. Dem on stra tion cen tres
and lo cal train ing guide lines would be use ful to
achieve this end.

Strategies to Prevent Micronutrient
Deficiencies

In emer gen cies it is likely that mi cro nu tri ent de fi cien -
cies, par ticu larly io dine de fi ciency dis or ders, iron de fi -
ciency, and vi ta min A de fi ciency, are am pli fied where
there may be re stricted ac cess to food. Since the
 sporadic out breaks of  the more un com mon de fi cien -
cies in the late 1980s, in clud ing scurvy (Ethio pia), pel -
lagra (Mo zam bi can refu gees in Ma lawi), and beri beri

(Bhu tan ese refu gees in Ne pal), UNHCR and WFP
have im ple mented a number of  strate gies to pre vent
mi cro nu tri ent de fi cien cies oc cur ring in at- risk popu la -
tions. In or der of  pri or ity these in clude:42

• pro mot ing the pro duc tion of fresh fruit and
vege ta bles, such as in Ne pal

• pro vid ing fresh food items in the gen eral ra tion,
such as vege ta bles in the Bal kans re gion

• add ing a food to the ra tion that is rich in vi ta -
mins and min er als, such as for ti fied blended
food, which is now rou tine prac tice in many
refu gee situa tions

• pro mot ing ac cess to sources of food rich in micro -
nutrients, such as ground nuts as a source of nia cin
in a maize- based ra tion

• pro vid ing for ti fied foods in the ra tion, in clud ing 
io dized salt and vege ta ble oil for ti fied with vi ta -
min A

• dis trib ut ing a pro phy lac tic dose of vi ta min A to
in fants and young chil dren every six months in
refu gee and dis placed popu la tions.j

• re search as sess ing how wild in dige nous foods
may be used to pre vent mi cro nu tri ent de fi cien -
cies.43 In some ar eas of southern Su dan wild in -
dige nous foods may ac count for up to 50–60%
of the energy con tent of the poor est house -
holds’ di ets. They also con tain rela tively high
lev els of mi cro nu tri ents.
In the ma jor ity of  refu gee and IDP con texts there

are ma jor con straints to im ple ment ing some of  these
strate gies, par ticu larly pro mot ing ac cess to food
through food pro duc tion or other means. For this rea -
son in vest ments in a range of  strate gies are likely to be
more ef fec tive than fo cus ing on a sin gle ap proach.44 

De spite the strate gies em ployed, mi cro nu tri ent
de fi cien cies per sist in refu gee and dis placed popu la -
tions. For ex am ple, in 1998 a UNHCR/CDC sur vey
un der taken in Ken yan refu gee camps in di cated that
high preva lences of  vi ta min A de fi ciency ex ist
among ado les cents. An other UNHCR/CDC sur vey
in the Bhu tan ese refu gee camps in Ne pal in ves ti -
gated an out break of  an gu lar sto ma ti tis in 1999 (see
sec tion 5.6). Over 600 cases of  pel lagra were con -
firmed in Kuito in An gola be tween August and No -
vem ber 1999 (RNIS 29).1
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iTwo for mula di ets, F100 and F75, are used in the treat ment of se verely un der nour ished chil dren. F-75 (315kJ/100ml) is used dur ing the
ini tial phase of treat ment, while F-100 (420kJ/100ml) is used in the re ha bili ta tion phase, af ter the ap pe tite has re turned. These for mu las
can be pre pared from the ba sic in gre di ents: dried skimmed milk, sugar, ce real flour, oil, min eral mix, and vi ta min mix. They are also com -
mer cially avail able as pow der for mu la tions that are mixed with wa ter, al though the com mer cial for mula is ex pen sive.
j The dis tri bu tion of mi cro nu tri ent sup ple ments gen er ally is a very low pri or ity, par ticu larly for water- soluble vi ta mins and min er als that
must be taken on a daily ba sis (vi ta min A is an ex cep tion to this).



Strategies to Promote Care

Suc cess ful strate gies to pro mote care re quire an
under standing and analy sis of  how dis place ment
and forced mi gra tion cause dis rup tion and up heaval
for fami lies and com mu ni ties and af fect their abil ity
to care for them selves and their chil dren. So cial net -
works may be weak ened or col lapse al to gether, and
the sup port moth ers once re lied on from fam ily,
friends, and, for ex am ple, the lo cal health worker,
may no longer be avail able.

Strate gies to pro mote and sup port care giv ing be -
hav iours in emer gen cies have tended to fo cus on the
in di vid ual care giv ers and par ticu lar nu tri tion ally vul ner -
able groups, in clud ing in fants and young chil dren, preg -
nant and lac tat ing women, and the eld erly. For ex am ple, 
in East ern Europe, in Bos nia Her ze go vina in the early
1990s, and more re cently in the  Balkans re gion, the pro -
mo tion, pro tec tion, and sup port of  breast feed ing was
of  spe cial con cern be cause the emergency- affected
popu la tions were con sid ered de pend ent to a greater or
lesser ex tent on breast milk substitutes.

Dur ing the 1999 Bal kans cri sis, do na tions of
breast milk sub sti tutes and com mer cial com ple -
men tary foods were re ceived and dis trib uted
through the aid op era tion ei ther un der the aus -
pices of  key UN agen cies or di rectly by vol un tary
agen cies de liv er ing do nated aid by road. As a con -
se quence, breast milk sub sti tutes, bot tles, and
UHT milk were in cluded in gen eral dis tri bu tions.
Mother- and- baby tents, which be came the foci for 
in fant feed ing in ter ven tions within the refu gee
camps, were also used in some in stances to dis trib -
ute in fant foods to tar get groups. How ever, sur vey 
re sults in di cated that among the refu gees in Ma ce -
do nia, 80–90% of moth ers ini ti ated breast feed -
ing, in di cat ing great po ten tial for the pro mo tion
of  breast feed ing.45 This po ten tial was not ef fec -
tively re al ized, which may have had long- term im -
pli ca tions for in fant feed ing prac tice. In ad di tion
to their in ap pro pri ate sup ply, in fant feed ing prod -
ucts were al most ex clu sively la belled in for eign
lan guages.

These ac tivi ties were con ducted in spite of  vari -
ous UN and NGO poli cies aimed at pro tect ing
breast feed ing. The In ter na tional Code of Mar ket ing
of  Breast milk Sub sti tutes and sub se quent rele vant
World Health As sem bly Reso lu tions are per haps the
most long es tab lished and over arch ing of  these
 international agree ments (see Chap ter 3). Many con -
tra ven tions of  the Code by in ter na tional agen cies
were docu mented. In fant for mula was over sup plied
and the ex tra for mula was passed on by in ter na tional 

aid agen cies to es tab lished Min is try of Health ma -
ter nity units. Thus the vio la tions were not re stricted
to emer gency in ter ven tions.45,46 

This re cent ex pe ri ence high lights the im por -
tance of  com mu ni ca tion, train ing, and co or di na tion
in meet ing the nu tri tional needs of  in fants dur ing
emer gen cies and fur ther un der lines the need for
 assessing nor mal in fant feed ing prac tice be fore pro -
vid ing breast milk sub sti tutes.

In se lec tive feed ing pro grammes, in ter na tional
agen cies are pay ing more at ten tion to sup port ing
care giv ers both through nu tri tion edu ca tion on in -
fant feed ing prac tices and through more ma te rial
sup port that will en able them to take care of  them -
selves and their chil dren more ef fec tively. This in -
cludes en sur ing that preg nant and lac tat ing women
have ac cess to ex tra quan ti ties of  good- quality food,
ade quate time to rest, and ap pro pri ate health care
from trained prac ti tio ners.

Emo tional care and stimu la tion of  in fants and
young chil dren in se lec tive feed ing pro grammes, par -
ticu larly thera peu tic pro grammes, are now rec og nized
as an es sen tial part of  their treat ment and re cov -
ery.38,47,48 In Ki san gani, east ern Demo cratic  Republic
of  Congo, more than 600 se verely undernour ished
“un ac com pa nied” chil dren were treated in the thera -
peu tic feed ing pro gramme run by Con cern. Apart
from be ing se verely un der nour ished, these chil dren
were also trau ma tized. There was evi dence of  dis ori -
en ta tion, with drawal, ex treme grief, and other be hav -
iours in dica tive of  psy cho logi cal stress. The ab sence
of  the fami lies was a ma jor con straint to pro vid ing
ade quate care. As a re sult Con cern em ployed, trained,
and sup ported lo cal women who worked in shifts as
care givers, with a spe cial em pha sis on cre at ing a se -
cure and com fort able en vi ron ment for the chil dren.
This in cluded child- focused ac tivi ties to main tain the
child’s physi cal com fort (hy giene and warmth) and
con vers ing and mo ti vat ing the chil dren to take food
and medi cines pro vided. An other im por tant ini tia tive
was to en sure that sib lings were not sepa rated.49 

How re lief  pro grammes are or gan ized, in terms
of  com mu nity con sul ta tion and ac tive in volve ment
in run ning pro grammes, can af fect so cial sys tems,
and even help to re store and re build both for mal and 
in for mal net works of  sup port.

Transition to Self-Reliance

The tran si tion to self- reliance in volves strength en ing
live li hoods among refu gee or dis placed popu la tions.
The po liti cal and se cu rity con text, which re stricts the
af fected popu la tion’s mo bil ity and ac cess to land, is the
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most com mon con straint. The pro cess of  tran si tion re -
quires sev eral con di tions: some de gree of   political sta -
bil ity and se cu rity, a rea son able guar an tee of  ac cess to
nec es sary means of  live li hood (par ticu larly ac cess to
land and/or wage la bour op por tu ni ties), and an ac cept -
able level of  le giti macy of  the con trol ling po liti cal
author ity of  the refu gee or dis placed popu la tion.

To as sess pos si bili ties for tran si tion, in for ma -
tion is re quired about needs, live li hood strate gies,
the na ture of  the re la tion ship be tween host and
 displaced popu la tions, and the ex ter nal op er at ing
en vi ron ment—that is, mar kets and host- country
gov ern ment pol icy to ward eco nomic ac tivi ties on
the part of  refu gee or dis placed popu la tions. To ob -
tain this kind of  in for ma tion, a more com pre hen sive 
kind of  live li hoods as sess ment ap proach is re quired
than the fo cused food aid re quire ments as sess ment
meth od olo gies can pro vide. This in turn may re quire 
more di ver si fied ex per tise on as sess ment teams.

Moni tor ing sys tems must be ex panded be yond in -
puts and out comes. First, all the usual threats to live li -
hood se cu rity (like rain fall, prices) are criti cal in cir cum -
stances of  lim ited po ten tial for self- reliance. Sec ond,
changes in the ex ter nal en vi ron ment could rap idly re -
verse im prove ments and un der mine the abil ity of  vul -
ner able popu la tions to achieve or main tain self- reliance. 
Third, changes in the demo graphic com po si tion of  the
dis placed popu la tion can lead to the de te rio ra tion
of self- reliance strate gies. Fourth, the im pact and sus -
tain abil ity of  self- reliance strate gies them selves must be 
moni tored, in terms of  envir onmental im pact, re la tions 
with the host commun ity, and physi cal safety. Moni tor -
ing is criti cal,  because these changes may re quire a
change in pro gramme ac tivi ties to pro tect live li hoods
or pro vide safety nets.

5.5 Trends in Information
Sharing and Learning

Sev eral re cent trends in in for ma tion shar ing and
learn ing be tween agen cies that are of  par ticu lar rele -
vance to the nu tri tion of  refu gees and dis placed
popu la tions are dis cussed in this sec tion, in clud ing
• the co or di na tion of ac tivi ties within the nu tri -

tion sec tor of emer gen cies (in clud ing the in ter -
agency group on emer gency nu tri tion);

• the co or di na tion of in for ma tion;

• the co or di na tion and pri ori ti za tion of re search
ac tivi ties.

Interagency Learning

Dur ing the early to mid- 1990s a loose and in for mal 
net work of nu tri tional ex perts from vari ous agen -
cies was formed. This “in ter agency group on emer -
gency nu tri tion” was largely co or di nated by
UNHCR. The group was set up to al low op por tu -
ni ties for net work ing, shar ing, and ex chang ing in -
for ma tion and to move away from the con cept of
own ing knowl edge. More re cently, there has been
fur ther con soli da tion of the food and nu tri tion
sec tors, in volv ing in for ma tion shar ing and ex -
change through a num ber of key agen cies, in de -
pend ent con sult ants, and aca demic rep re sen ta -
tives. There has been a gen eral shift of em pha sis to 
the fac tors un der ly ing food  security ap proaches
that is broad en ing into a more ma ture pub lic nu tri -
tion and food se cu rity out look in volv ing more
agen cies and other non- nutritionists such as
econo mists and pub lic health spe cial ists.

The meet ings con vened by the group have
con trib uted to im prove ments in ap ply ing stan dard 
pro ce dures and pro to cols,k and the de vel op ment
of  a col lec tive pro cess of  in sti tu tional learn ing.
Some key de vel op ments and ad vances in the field
of  nu tri tion in emer gen cies can be traced to these
meet ings.8

Information Systems

The past few years have seen a sig nifi cant in crease in
the amount of  in for ma tion con cern ing emer gency
nu tri tion from vari ous sources avail able to nu tri tion -
ists and the gen eral pub lic alike. Re cent de vel op -
ments in clude
• The es tab lish ment of the Health In for ma tion

Net work for Ad vanced Plan ning (HINAP).l

HINAP is a joint proj ect be tween WHO’s
 Department of Emer gency and Hu mani tar ian
Ac tion (EHA) and CDC. HINAP pro vides
struc tured health in for ma tion on com mu ni ca ble 
dis eases, im mu ni za tion, mor tal ity, and nu tri tion
or gan ized by coun try. HINAP tar gets po ten tial
risk ar eas around the world for mass popu la tion
move ments. The in for ma tion pro vided is

69

Chapter 5
Nutrition of Refugees and Displaced Populations

k For ex am ple, the stan dard pro ce dures for es ti mat ing the preva lence of acute mal nu tri tion in a popu la tion, and the pro to cols for re ha -
bili ta tion of the mal nour ished.48

l HINAP in for ma tion is dis trib uted at www.hi nap.org/. Fur ther in for ma tion on list serv ers, CD-ROMS, and hard- copy bul le tins will also 
be avail able shortly.



regu larly up dated in the event of an emer gency
so that pro grammes can be al tered in light of
chang ing cir cum stances. It re lies on ex perts in
the field of early warn ing to iden tify tar get coun -
tries and col labo rates closely with other inter -
national agen cies.

• The es tab lish ment of the e- mail dis cus sion net -
work “NGONUT,” which has prompted lively
dis cus sions on a range of top ics, in clud ing the
re ha bili ta tion of the se verely un der nour ished,
the man age ment of nu tri tional oe dema, pre ven -
tion and treat ment of anae mia, and the as sess -
ment of nu tri tional status in ado les cents.

• The es tab lish ment of the Emer gency Nu tri tion
Net work’s quar terly news let ter, Field Ex change,
pub lishes ar ti cles from the field and cur rent re -
search and evalua tion find ings rele vant to the
emer gency food and nu tri tion sec tor (see
www.tcd.ie/ENN).

• The in creased dis semi na tion of pro gramme in -
for ma tion by vari ous NGOs, UN aid agen cies,
and bi lat eral or gani za tions. Dur ing the Bal kans
re gion emer gency many or gani za tions, in clud -
ing, for ex am ple, WFP, ACF, and USAID, pub -
lished monthly, weekly, or daily up dates on the
web con cern ing their ac tivi ties in the re gion.

Applied Health and Nutrition
Research in Emergencies

Par ticu lar prog ress has been made in co or di nat ing
and pri ori tiz ing ap plied health and nu tri tion re search 
needs in emer gen cies. Dur ing the past two years, the
De part ment of  Emer gency and Hu mani tar ian Ac -
tion of WHO has led a pro cess to for mal ize ap plied
health and nu tri tion re search to im prove the qual ity
of  hu mani tar ian in ter ven tions. WHO re cently pub -
lished an in ven tory of  ap plied health re search stud -
ies in emer gency set tings, which in cluded 52 stud ies
re lated to nu tri tion.38 The same de part ment has also
pub lished the re sults of  a con sul ta tion called Ap plied
Health Re search Pri ori ties in Com plex Emer gen cies.50 

5.6 Case Studies: The Scale 
and Severity of Nutritional
Problems among Refugees
and Displaced Populations

Us ing ex am ples that have been de scribed by the RNIS
re ports in the past two years, this sec tion il lus trates

that both acute and chronic nu tri tional cri ses among
refu gees and dis placed popu la tions con tinue to oc cur
on a regu lar ba sis. This sec tion il lus trates the wide
range of  preva lences of  un der nu tri tion and the
 underlying causes, in clud ing the ba sic causes linked
with po liti cal in sta bil ity and con flict. The re sponse of
the in ter na tional com mu nity to these situa tions is also
de scribed. The case stud ies pre sented be low have
been cho sen rep re sent dif fer ent cate go ries of  emer -
gency and high light the ef fects of  dif fer ent op era -
tional re sponses on nu tri tional out come.

Recent Displacement Emergencies:
Balkans Region and Angola

The situa tions in the Bal kans re gion and An gola
proba bly rep re sent the two ex tremes of  op era tional
re sponse to nu tri tional cri ses caused by large- scale dis -
place ment in 1999. The ba sic causes of  the cri ses were 
simi lar—po liti cal in sta bil ity led to vio lence that
caused dis place ment. Both groups of  dis placed peo -
ple were vir tu ally com pletely de pend ent on food as sis -
tance dur ing the sum mer of  1999, as dis place ment
pre vented farm ers from har vest ing their crops and
oth ers from earn ing a wage. Be fore the dis place ment,
the con flicts had se ri ously dis rupted food se cu rity as
crops and ani mals were looted or burnt. Trade routes
were also dis rupted, and ac cess to mar kets was con -
strained. De spite the simi lari ties of  these two cri ses,
their im pact on the nu tri tional status of  the af fected
popu la tions was very dif fer ent.

At the peak of  the emer gency in the Bal kans re -
gion, an es ti mated 250,000 Ko so var refu gees were
reg is tered in the former Yugo slav Re pub lic of Ma ce -
do nia and 440,000 in Al ba nia. Tens of  thou sands of
other refu gees were reg is tered in Mon te ne gro, and
still oth ers were evacu ated out of  the im me di ate
 region. Ta ble 5.1 shows the re sults of  four AAH
 nutritional sur veys un der taken in the re gion be tween
De cem ber 1998 and July 1999. The preva lence of
wast ing and/or oe dema among the refu gees did not
in crease sig nifi cantly  during the pe riod of  dis place -
ment (wast ing is  defined as < –2 Z- scores and se vere
wast ing as < –3 Z- scores as op posed to per cent
 below me dian).

The Gov ern ment of  An gola has es ti mated that
900,000 peo ple were dis placed be tween De cem ber
1998 and Sep tem ber 1999 be cause of  fight ing be -
tween the gov ern ment and the reb els of  the Na -
tional Un ion for the To tal In de pend ence of An gola
(UNITA). Many of  the dis placed fled to cit ies in the
high land prov inces, where high preva lences of
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wast ing and/or oe dema were re corded. No na tional
level nu tri tional data are avail able for An gola, but the 
preva lences re corded in 1999 should be com pared
with the much lower lev els re corded in these cit ies
be fore the cur rent cri sis (see Ta ble 5.2).

The hu mani tar ian re sponse to the Bal kans
emer gency was ef fec tive in pre vent ing an in crease in
the preva lence of  wast ing, stunt ing, and oe dema
among the 6- to 59- month age group. The same can -
not be said for the dis placed popu la tion in An go la’s
high land cit ies. Many ex pla na tions for the dif fer -
ences can be given. The most im por tant of  these
was the huge im bal ance in as sis tance given. An
 unprecedented number of  agen cies and in sti tu tions
were in volved in the hu mani tar ian op era tion in the
Bal kans, in clud ing UN agen cies, do nor or gani za -
tions, NATO, and up to 350 NGOs. Enor mous
amounts of  fi nan cial and hu man re sources were
spent on this situa tion com pared with that in other
parts of  the world. In con trast, the pro grammes in
An gola were se ri ously un der funded. This re sulted in
the de liv ery of  in suf fi cient amounts of  food and
medi cal sup plies to the af fected popu la tion. Con se -
quently the popu la tion’s nu tri tional status de te rio -
rated and mor tal ity rates in creased.

A fur ther fac tor that con trib uted to the dif fer -
ences in the preva lence of  wast ing was the dif fer ence
in the pre- emergency level of  health and nu tri tion of
the two popu la tions. Many of  the An go lan IDPs ar -
rived at the high land cit ies in very poor con di tion,
whereas in the Bal kans nu tri tional screen ings did not
find the preva lence of  wast ing and/or oe dema to be
es pe cially ele vated on ar ri val at the camps. This is par -
tially be cause the hu mani tar ian com mu nity had ac cess 
to the Bal kan popu la tions be fore the cri sis—which
was not the case in An gola.

Other fac tors that played an im por tant role in
de ter min ing the level of  un der nu tri tion among the
two popu la tions af ter their dis place ment in cluded
se cu rity con di tions, lo gis tic ac cess, and wealth re dis -
tri bu tion. In terms of  lo gis tics, ac cess to the Bal kan
popu la tion (pri mar ily by land from ports in Mon te -
ne gro and Greece) was rela tively straight for ward.
The se cu rity con di tions were sta ble ow ing to the
pres ence of NATO troops. In ad di tion the geo -
graphi cal area over which the dis placed were spread
was smaller. In con trast, the stra te gic roads around
the be sieged cit ies of  An gola were cut off  by
UNITA for many months, and am bushes on the
 remaining roads were fre quent. Lo gis ti cal ca paci ties
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TABLE 5.1 : Preva lence of  wast ing and stunt ing among the Ko so var popu la tion in
situ and in refu gee camps be tween De cem ber 1998 and July 1999

Kosovo
population,

December 1998
(n = 922)

Albania
camps,

June 1999
(n = 906)

Macedonia
camps,

June 1999
(n = 859)

Kosovo
population,

July 1999
(n = 922)

Total Severe Total Severe Total Severe Total Severe

Wast inga (%) 2.0 0.2  4.6 0.2  2.4 <0.1    3.1 1.0

Stunt ing (%) 9.4 2.1 14.6 3.0 10.4 2.6 10.7 3.0

Source: 1.
Note: Data are for chil dren 6 to 59 months old.
a These fig ures in clude oe dema.

TABLE 5.2 : Preva lence of  wast ing in An go la’s high land cit ies be tween 1995 and 1999

Malange Huambo

June
1997

Jan.
1999

June
1999

Sept.
1999

April
1995

Jan.
1999

May
1999

To tal wast inga (%) 2.3 11.0 20 – 25 21.5 3.7 14.6 16.7

Se vere wast inga (%) 0.4  4.5 5 – 7 10.5 0.1  7.3  3.5

Source: 1.
Note: Data are for chil dren 6 to 59 months old.
a These fig ures in clude oe dema.



for food as sis tance were de pend ent on the lo cal
 security situa tion and changed very rap idly. Fre quent 
at tacks, fluc tu at ing road tar iffs, and the scar city of
fuel all led to in creased costs of  trans port and
 decreased ca pac ity. Air de liv er ies were also hin dered
by in ade quate ground fa cili ties and very high main te -
nance and in sur ance costs.

House hold food se cu rity as sess ments have
found that a large pro por tion of  Al ba nian house -
holds have a fam ily mem ber work ing abroad or else -
where in the re gion from whom they re ceived re mit -
tances both be fore and dur ing the cri sis. In con trast,
few An go lan house holds have a fam ily mem ber
work ing abroad; moreo ver, re sources are ex tremely
lim ited for the ma jor ity of An go la’s popu la tion, and
thus very lit tle wealth re dis tri bu tion was pos si ble.

Now that the ma jor ity of  the Ko so var refu gees
have re turned to their home ar eas, the in ter na tional
hu mani tar ian com mu nity is fo cus ing on pro vid ing
as sis tance for their re ha bili ta tion. Tar get ted food
dis tri bu tions co or di nated by UNHCR and WFP
con tinue via a dis tri bu tion mecha nism that in volves
a na tional NGO. Con struc tion ma te ri als to pro vide
shel ter and win ter seed were ma jor pri ori ties. The
pro grammes are cur rently well funded.

The popu la tion of  An go la’s be sieged cit ies, in
con trast, con tinue to suf fer. In se cu rity and the pres -
ence of  land mi nes pre vent the resi dents from car ry -
ing out their usual farm ing ac tivi ties. Em ploy ment
op por tu ni ties have ceased as a re sult of  the war, and
food prices have soared. The army, and pos si bly also
the IDPs, have con sumed the resi dents’ har vest re -
serves, and the preva lence of  un der nu tri tion is ris ing 
in this group. The gov ern ment has tried to ease the
prob lem of  poor food sup ply by dis trib ut ing land
be fore the plant ing sea son, and vari ous in ter na tional 

or gani za tions are dis trib ut ing seeds and tools. These
ini tia tives are, how ever, con strained by the lack of
se cure farm land where UNITA forces are based
near the cit ies and fund ing short ages. The nu tri tional 
out look for the popu la tions of  An go la’s high land
cit ies is poor.

Protracted Refugee Emergencies:
Refugees in the United Republic
of  Tanzania and Bhutanese
Refugees in Nepal

In June 1999 the United Re pub lic of  Tan za nia
hosted ap proxi mately 250,000 Bu run dian refu gees
who fled from eth nic and po liti cal vio lence in Bu -
rundi. Some of  these refu gees have been in Tan za nia 
since 1993 (when Bu run di’s first demo crati cally
elected presi dent was as sas si nated), al though oth ers
have ar rived more re cently. At the same time, there
were ap proxi mately 96,500 Bhu tan ese refu gees reg -
is tered in Ne pal, most of whom fled Bhu tan in the
early 1990s as a re sult of  the “one na tion, one peo -
ple” pol icy of  cul tural as simi la tion in Bhu tan.

The nu tri tional status of  the Bu run dian refu -
gees in the United Re pub lic of  Tan za nia has been
sta ble since 1995. In the Ngara camps, lev els of
wast ing and oe dema have re mained be low 5% since
1997, with the most re cent sur vey re sults in di cat ing a 
preva lence of  wast ing of  1.8% (< –2 Z- scores) and
no oe dema. At the same time chil dren in the vil lages
sur round ing the camps showed a 5.2% preva lence
of  wast ing and/or oe dema (com pared with the na -
tional preva lence for Tan za nia of  7.2%).51

The most re cent es ti mate of  the preva lence of
wast ing (de fined as < 80% me dian weight- for- height)

among the Bhu tan ese chil dren 
aged 6–59 months, in June
1999, was 4.1%. This low level
of  wast ing has been main -
tained since 1993, the year af -
ter the ma jor ity of  the refu gees 
ar rived (see Fig ure 5.2).

The refu gees in Ne pal
and the United Re pub lic of
Tan za nia are al most en tirely
de pend ent on ex ter nal as sis -
tance for their food and
non- food needs. In both
coun tries, pro grammes have 
been well funded by do nors,
and hence there has been a
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FIGURE 5.2 : Preva lence of  wast ing in the Nep al ese
refu gee camps

Source: 1.
Note: Wast ing is here de fined as < 80% me dian weight- for- height.
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rela tively con stant food pipe line. Pub lic health ser-
v ices in clude growth moni tor ing, ma laria con trol,
mi cro nu tri ent sup ple men ta tion, sup ple men tary feed -
ing pro grammes, and de- worming pro grammes. So -
cial or gani za tion in the camps al lows food dis tri bu -
tion to be largely or gan ized by the refu gees
them selves. The so cial or gani za tions that have de vel -
oped over the years also help im ple ment other
pro grammes.

While the preva lence of  wast ing is rela tively low, 
the preva lence of  stunt ing among refu gees in Tan za nia 
and Ne pal is high (see Ta ble 5.3). Given that the chil -
dren meas ured were born in the camps, this in di cates 
poor food se cu rity, car ing prac tices, and health en vi -
ron ment dur ing their first two years in the camp.52,53

How ever, it should be noted that na tional sur veys in
both Ne pal and the United Re pub lic of  Tan za nia
have also found high lev els of  stunt ing.

Bhu tan ese refu gees in Ne pal have suf fered from
mi cro nu tri ent de fi cien cies from a few months af ter
their ar ri val, in di cat ing a poor- quality diet. An out -
break of  beri beri was iden ti fied in 1993, the cause of
which was thought to be the dis tri bu tion of  pol ished
rice as the main sta ple. A number of  strate gies were
put in place to in crease the amount of mi cro nu tri ents
in the diet. For ex am ple, par boiled rice, for ti fied
blended food, and fresh vege ta bles were in cluded in
the gen eral ra tion, along with io dized salt and vege ta -
ble oil for ti fied with vi ta min A. These changes were
ac com pa nied by nu tri tion in for ma tion and com mu ni -
ca tion cam paigns re lated to the wash ing of  rice and
the health bene fits of  par boiled rice and blended
food. These com bined strate gies pro duced sig nifi cant
re duc tions in lev els of mi cro nu tri ent de fi cien cies and
greater aware ness on the part of  the com mu nity.43

De spite these strate gies a UNHCR/CDC sur -
vey in Oc to ber 1999 in the Nep al ese camps, which
was un der taken in re sponse to re ports of  an out -
break of  an gu lar sto ma ti tis in this popu la tion, found
that low ri bo fla vin status and low se rum fo late status 
are com mon among ado les cent refu gees. Low ri bo -
fla vin and se rum fo late are as so ci ated with an gu lar
sto ma ti tis. The authors of  the sur vey re port sug -
gested that the agen cies in volved in the health and
nu tri tion of  the refu gees should in crease the avail -
able die tary fo late and ri bo fla vin.

Al though the pro grammes for the refu gee
popu la tions in the United Re pub lic of  Tan za nia and
Ne pal are long es tab lished and rela tively well
funded, undernu tri tion in terms of  both stunt ing
and mi cro nu tri ent de fi cien cies per sist. In other refu -
gee camps, such as those in Kenya, much higher lev -
els of  wast ing may be found. For ex am ple, the preva -
lence of wast ing among chil dren aged 6–59 months
in the camps in the  Dadaab area was es ti mated at
15% in July 1999 (RNIS 29).

Complex Emergency Situations
Involving IDPs: Bahr El Ghazal,
Southern Sudan, and Burundi

The civil war in south ern Su dan has been on go ing
for 15 years. Bahr El Ghazal is one of  the re gions
worst af fected by con flict over this pe riod. War
strate gies, on all sides, of ten tar get ci vil ians. Regu lar
at tacks have led to loss of  as sets, des ti tu tion, and dis -
place ment for a large pro por tion of  the popu la tion.
Strate gies for ac cess ing food have de clined over time 
and are con strained be cause of  in se cu rity and lit tle
or no ac cess to mar kets or em ploy ment. This has
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TABLE 5.3 : Preva lence of  stunt ing among refu gees and na tion als in the United
 Republic of  Tan za nia and Ne pal

United Republic of  Tanzania Nepal

Refugeesa

(6–59 months),
1999

National surveya

(0–5 months),
1996

Refugeesb

(6–59 months),
1999

National surveyb

(0–36 months),
1996

To tal stunt ing (%) 44.1 43.4 31.7 48.8

Se vere stunt ing (%) 18.8 17.8  7.0 20.2

Sources: 1, 50.
a The defi ni tions of  to tal and se vere stunt ing are based on Z- scores.
b The defi ni tions of  to tal and se vere stunt ing are based on me dian val ues.



made the popu la tion more vul ner able to the regu lar
flood ing and drought in the re gion.

Op era tion Life line Su dan (OLS) was es tab lished
in 1989, fol low ing the 1988 fam ine in Bahr El Ghazal,
to as sist war- affected ci vil ians.29 OLS is an ar range -
ment based on an ac cess agree ment ne go ti ated by the
UN with the war ring par ties. It al lows  humanitarian
as sis tance to be pro vided to ci vil ians dur ing con flict.
A large number of  agen cies pro vide hu mani tar ian as -
sis tance un der the UN um brella. In non- government-
 controlled ar eas, agen cies and war ring par ties agreed
that aid should be pro vided ac cord ing to de fined hu -
mani tar ian prin ci ples: neu tral ity, im par ti al ity, ac count -
abil ity, and trans par ency.

An an nual needs as sess ment forms the ba sis of
the an nual ap peal and shapes the pro gram ming of
OLS. From 1994, nu tri tional sur veil lance de clined in 
im por tance, and needs as sess ments be came domi -
nated by the food econ omy ap proach, which was in -
tro duced to more ef fec tively tar get food aid. It was
not un til the 1998 cri sis that nu tri tional sur veys were
con ducted again on any sig nifi cant scale.

The nu tri tional situa tion in parts of  Bahr El
Ghazal was cata strophic be tween May and August
1998. Ex tremely high rates of  un der nu tri tion and
mor tal ity were re ported dur ing this pe riod. In Ajiep,

the preva lence of  wast ing (< –2 Z- scores) and/or
 oedema was es ti mated in July at 80.3% and se vere
wast ing (< –3 Z- scores) and/or oe dema at 48.5% (us -
ing a stan dard two- stage clus ter sam pling meth od ol -
ogy). The CMR in Ajiep was es ti mated at 26 per
10,000 per day (see Fig ure 5.3). Many of  those dy ing
were adults, in di cat ing the se ver ity of  the situa tion.
These preva lences and rates are among the high est
ever re corded in famine- affected popu la tions. The
preva lence of  wast ing (<80% me dian) and se vere
wast ing (<70% me dian) and/or oe dema in Tonj
County be tween May 1995 and 1999 can be seen in
Fig ure 5.4. In 1998, the popu la tion of  Tonj County
faced its most se vere hu mani tar ian cri sis in ten years.
A preva lence of  33.4% wast ing and/or oe dema,
 including 9.9% se vere wast ing and/or oe dema, was
es ti mated in May 1998.

Food in se cu rity turned into cri sis as a re sult of  an
at tack on Wau (in Bahr El Ghazal), two con secu tive
years of  drought, and popu la tion dis place ment
through out the re gion. The cri sis wors ened as the
Gov ern ment of  Su dan sus pended flights, in clud ing
OLS hu mani tar ian flights, over Bahr El Ghazal in
Feb ru ary 1998, pre vent ing the de liv ery of  aid to the
war- affected popu la tion. Even af ter the ban was lifted, 
WFP was ini tially un able to re spond to the situa tion

74

January 2000

0

10

20

30

40

50

60

70

80

90

July 1998 October 1998 January 1999 June 1999

Prevalence of acute 
undernutrition (%)

0

5

10

15

20

25

30

CMR (deaths/
10,000/day)

Total   Severe   CMR

FIGURE 5.3 : Preva lence of  acute undernu tri tion (wast ing and/or  oedema) and
CMRs in Ajiep, Su dan, 1998–99

Source: 1.



ow ing to a lack of  funds. Une qual food dis tri bu tions
and poor co or di na tion be tween the agen cies as sist ing
the popu la tion added to the prob lems at hand.

By No vem ber 1998, the nu tri tional situa tion in
south ern Su dan had im proved con sid era bly. By May
1999 the preva lence of  un der nu tri tion and the CMR
were only slightly higher than be fore the cri sis, due to
bet ter se cu rity and the lift ing of  the flight ban. House -
hold food  security also im proved due to a har vest in
some ar eas and a sea sonal in crease in the avail abil ity
of wild foods, milk, and fish be tween Sep tem ber and
Feb ru ary. In ad di tion, in creased fund ing for OLS and
other or gani za tions al lowed in creased food de liv er ies to 
the af fected popu la tions, and the hu mani tar ian com -
mu nity set up nu mer ous se lec tive and thera peu tic feed -
ing pro grammes.

The most re cent food se cu rity stud ies in Bahr El 
Ghazal have de scribed the nu tri tional situa tion as
frag ile. Very high preva lences of  un der nu tri tion and
CMRs are no longer found in most ar eas, al though
pock ets do ex ist. Many house holds still re quire
 external as sis tance, which OLS and other organ -
izations are cur rently pro vid ing when the se cu rity
situa tion per mits.

In Bu rundi, an es ti mated 600,000 peo ple, pri -
mar ily IDPs, re quired as sis tance as of mid- 1999.
Large num bers of  peo ple have been dis placed

be cause of  the on go ing po liti cal and eth nic vio lence, 
which has been wide spread since the first demo -
cratic elec tions in 1993, de spite the on go ing Arusha
peace pro cess.

In 1997 OCHA and the U.S. Of fice for For eign 
Dis as ter As sis tance (OFDA) asked UNICEF to
be the lead agency in mat ters of  nu tri tion in Bu -
rundi. In the sec ond half  of  1998, when the se cu -
rity situa tion had im proved in much of  the coun try, 
UNICEF, in con sul ta tion with the MOH, OCHA,
and OFDA, de signed a nu tri tion sur veil lance strat -
egy for Bu rundi in volv ing an thro pomet ric sur veys, 
food se cu rity as sess ments, and the analy sis of  clinic
ad mis sion data in all prov inces where se cu rity con -
di tions al lowed the work to be un der taken. This
sur veil lance sys tem was based at the pro vin cial
level in or der to pre vent any im por tant inter-
 provincial dif fer ences be ing masked by a na tional
sur vey. WFP and UNICEF im ple mented an MoU
at the coun try level.

The re sults of  an thro pomet ric sur veys con -
ducted from Janu ary to August 1998 can be seen in
Fig ure 5.5. The preva lence of wast ing (< –2
 Z-scores) and/or oe dema var ied from 23.8% in
Gitega North to 10% in Cankuzo. The inter-
 provincial dif fer ences in the preva lence of  un der nu -
tri tion are due to the large varia tions in the se cu rity
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FIGURE 5.4 : Preva lence of  acute undernu tri tion (wast ing and/or oe dema) in Tonj
County, Su dan, 1995–99
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situa tion, ac cess, and in fra struc ture through out the
coun try, which in turn af fect food se cu rity, so cial and 
care struc tures, and the pub lic health en vi ron ment.

The re sults of  fur ther sur veys con ducted be -
tween Sep tem ber 1998 and Feb ru ary 1999 are shown
in Fig ure 5.6. The preva lence of  un der nu tri tion

 declined dur ing the pe riod be tween the two sur vey
rounds: for ex am ple, the preva lence of  wast ing and/
or oe dema in Ci bi toke de creased from 21.2% to 5.6%
be tween April and Oc to ber 1998. Food se cu rity sur -
veys in di cated that the ma jor rea son for this was the
im prove ment in the se cu rity situa tion, which en abled
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FIGURE 5.5 : Preva lence of  acute undernu tri tion (wast ing and/or oe dema) 
by prov ince in Bu rundi, January 1998–August 1998

Source: 54.



camps of  dis placed peo ple to be dis persed and peo ple 
to re turn to their homes af ter hid ing in the for est.
Many house holds were then able to re sume their nor -
mal ag ri cul tural ac tivi ties. Other rea sons in cluded
food and seed dis tri bu tion pro grammes by WFP and
FAO, the sup ple men tary and thera peu tic feed ing

pro grammes run by NGOs, and the in creased avail -
abil ity of medi cines for the treat ment of ma laria,
which is a ma jor cause of mor bid ity and mor tal ity.

The ex am ples of  the 1998 fam ine in south ern
 Sudan, in which an es ti mated 60,000 peo ple died, and
the nu tri tional situa tion in Bu rundi il lus trate the
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FIGURE 5.6 : Preva lence of  acute un der nu tri tion (wast ing and/or oedema) by
prov ince in Bu rundi, Sep tem ber 1998–Feb ru ary 1999

Source: 54.



im por tance of  the ba sic causes of  un der nu tri tion,
in clud ing the wider so cial, eco nomic, and po liti cal situa -
tions that af fect se cu rity con di tions and the dis tri bu tion of
re sources.

5.7 Future Directions

Emerging Policy Issues

There is a long and es tab lished tra di tion of  prin ci -
ples of  hu mani tar ian ac tion (no tions such as hu man -
ity, im par ti al ity, in de pend ence, and neu tral ity) and
the broader “hu mani tar ian prin ci ples” that are in -
tended to miti gate the de struc tive im pact of  war and
that must be up held by war ring par ties.14

Re cent years have seen a blur ring of  “hu mani -
tari an ism.” There is, for ex am ple, real pres sure to
 include con flict pre ven tion as an ex plicit ob jec tive
of  hu mani tar ian aid. The No bel Peace Prize was
awarded to MSF in 1999, and this step may be a mark 
of  real change. Ques tions per sist, how ever, about
the ex tent to which this ex panded hu mani tari an ism
is ap pro pri ate and the risks it poses in terms of  the
humanitarian- military in ter face.55,56 Aid it self  is in -
creas ingly blamed for fu el ling con flict, the act of
pro vid ing aid in com plex emer gen cies is los ing its
aura of  neu tral ity, and in creas ingly, out side agen cies
are con sid ered fun da men tally in ca pa ble of  af fect ing
the ba sic causes of  hu mani tar ian cri ses.14

The global avail abil ity of  food for dis tri bu tion
as re lief  as sis tance or in sup port of  re cov ery and re -
ha bili ta tion has de creased con sid era bly over the last
dec ade.57 In ad di tion do nors re quire evi dence of
greater ef fi ciency in food aid pro gram ming. This has 
led to de bate about the fea si bil ity and ap pro pri ate -
ness of  fo cused tar get ting, the need for more ap pro -
pri ate moni tor ing for ac count abil ity, and evi dence
of  posi tive bene fi ci ary im pact.33

Re gional dif fer ences in the pro vi sion of  hu -
mani tar ian as sis tance are now ob vi ous. The re cent
ex pe ri ence in the Bal kans emer gency has shown
how the in ter na tional hu mani tar ian sys tem can be
suc cess fully mo bi lized to pre vent such emer gen cies
from de vel op ing into acute nu tri tional cri ses. In stark
con trast, how ever, are the com plex emer gen cies, for
ex am ple, in An gola and cen tral Af rica, where po liti -
cal so lu tions to pro tracted wars and in ter nal con flict
prove all too elu sive and fund ing for hu mani tar ian
re sponse pro grammes is lim ited, with dev as tat ing
con se quences for the nu tri tion of  the ci vil ian
popu la tion.

Fur ther com pli cat ing fac tors in the re sponse to
emer gen cies are the level of me dia in ter est that
broadly de ter mines (1) the abil ity of NGOs and to
some ex tent the UN to at tract funds di rectly from
the pub lic; (2) the level of  po liti cal in ter est (as gov -
ern ments are re spon sive to the me dia) and there fore
the avail abil ity of  do nor funds; and fi nally, (3) the
pres sure on agen cies to be in volved in high- profile
emer gen cies.

Operational and Managerial Issues

TRAINING AND CAPACITY BUILDING

The de vel op ment of  ap pro pri ate train ing cur ric ula
and ma te ri als to al low for wide- scale train ing and ca -
pac ity build ing in nu tri tion as sess ment, plan ning,
and pro gramme man age ment and evalua tion (in clud -
ing the treat ment of  se vere un der nu tri tion) among
in ter na tional re lief  or gani za tions, gov ern ments (es -
pe cially those of  vul ner able coun tries), and in dige -
nous NGOs is re quired. Man ag ers and tech ni cians
out side the nu tri tion sec tor should be in cluded in
parts of  these train ing ex er cises.

FOOD SECURITY ASSESSMENTS

There is a need to re view the strengths, weak nesses,
and prog nos tic pre ci sion of  dif fer ent ap proaches to
food se cu rity as sess ments and de velop a con sen sus on 
the more ef fec tive meth od olo gies and ways of  work -
ing for a given set of  ob jec tives in a spe cific set ting.

SECURITY

There has been an in crease in the number of  in ter -
na tional hu mani tar ian work ers tar get ted for vio lent
crimes. The pro tec tion of  hu mani tar ian work ers
pres ents a fur ther op era tional chal lenge.

Technical Issues Requiring
Further Research

Do nor agen cies must di rect more sup port to ap plied 
re search on the as sess ment and re sponse to nu tri -
tional emer gen cies. Cur rent is sues re lated to nu tri -
tional emer gen cies have emerged from the op era -
tional ex pe ri ence of  re lief  agen cies over the past
25 years, as de scribed. Re cent achieve ments such as
the in crease in ap plied health and nu tri tion re search
have also helped clar ify the re main ing tech ni cal and
op era tional prob lems. Some of  the is sues re quir ing
fur ther re search are out lined be low. Fur ther is sues
are de scribed in RNIS 25 and the WHO re port Ap -
plied Health Re search Pri ori ties in Com plex Emer gen cies.50
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• The as sess ment and man age ment of acute
 undernutrition in ado les cents and adults re -
quires re search. ACF is un der tak ing stud ies
in Bu rundi look ing at both body mass in dex
(BMI) and MUAC as pre dic tors of mor tal ity
in adults with out oe dema. This will help to
de ter mine thresh olds to ad mit adults to thera -
peu tic feed ing pro grammes. In the mean time,
BMI and MUAC val ues have been pro posed
as thresh olds for screen ing adults when food is 
scarce.58 Fur ther stud ies are needed to de velop 
con sen sus on this is sue. UNHCR and CDC
are cur rently con duct ing stud ies on ado les cent 
un der nu tri tion in Ne pal and Kenya.

• The as sess ment and man age ment of un der nu -
tri tion in older peo ple (over 50 years) pres ents
a fur ther chal lenge (see also Chap ter 1). Re -
search is needed in a wide range of ar eas, in -
clud ing ap pro pri ate ness of con ven tional cut-
 offs for this popu la tion group.

• The pre ven tion of mi cro nu tri ent de fi cien cies
in large food aid–de pend ent popu la tions re -
quires more con sid era tion. Field tech niques to 
de tect early vi ta min and min eral de fi cien cies
need to be fur ther de vel oped and vali dated.
Op era tional re search is re quired to as sess the
vari ous strate gies that are cur rently rec om -
mended to en sure that ade quate lev els of mi -
cro nu tri ents are in cluded in food con sumed by 
these peo ple.

• Rea sons for the low cov er age and in ef fec tive -
ness of feed ing pro grammes, par ticu larly sup -
ple men tary feed ing pro grammes, must be
iden ti fied.  Potential re search top ics in clude
pro gramme evalua tion meth ods, rea sons for
poor cov er age, and mecha nisms to en hance
per form ance.

Summary
The 1990s have seen an in crease in the number of
both con flict- and natu ral dis as ter–re lated hu mani tar -
ian cri ses. The re sul tant hu mani tar ian caseload and
aid re sponse has fluc tu ated through the dec ade, with
a clear peak in 1994 and an other likely one in 1999.
The “sys tem” has re sponded to mixed ef fect, while
grap pling with a number of  com plex is sues.

Hu ma ne ness, or the re lief  of  suf fer ing, is a ba -
sic prin ci ple of  all hu mani tar ian ac tion, which
may,  incorrectly, sug gest rather lim ited in ter ven -
tions aimed at only pro vid ing im me di ate re lief.
Ex pe ri ence has shown that the most ef fec tive hu -
mani tar ian ac tions ad dress ing nu tri tional prob -
lems of  refu gees and dis placed popu la tions are
those that are able to ad dress both the im me di ate
and the  underlying causes of  un der nu tri tion.
 Examples in clude com bined strate gies that pro -
vide im me di ate food as sis tance while at the same
time ad dress ing wider pub lic health prob lems
and that are able to take into ac count the so cial,
eco nomic, and po liti cal de ter mi nants of  un der -
nu tri tion, in clud ing live li hood re build ing. For
this rea son there is con sid er able sup port among
the nu tri tion pro fes sion als of  the hu mani tar ian
sys tem for a broader problem- solving ap proach
to as sess ing and re spond ing to nu tri tion prob -
lems, of ten re ferred to as pub lic nu tri tion, which
is de scribed at the be gin ning of  this chap ter.

For this strat egy to be im ple mented ef fec tively, 
it is cru cial to raise lev els of  aware ness and un der -
stand ing among all ac tors in the hu mani tar ian sys -
tem, and across all sec tors, about the im pact of
their ac tions on nu tri tion. A wide range of  strate -
gies are needed to achieve this, in clud ing de vel op -
ing im proved multi sec to ral work ing re la tion ships.8
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CON CEP TU AL IZ ING NU TRI TION 
PROB LEMS IN SO CI ETY

The life cy cle de picted in
Fig ure 1.1 of Chap ter 1
shows how vari ous nu tri -

tion prob lems, causes, and con se quences change
and in ter act over time. To bet ter un der stand what
causes such prob lems, it is nec es sary to sys tem ati -
cally con sider the op era tion of vari ous de ter mi nants
of mal nu tri tion at dif fer ent lev els in so ci ety. The
food- health- care con cep tual frame work is a widely
used ana lyti cal tool por tray ing causal fac tors and
their in ter ac tions at three main lev els—im me di ate,
un der ly ing, and ba sic.

The syn er gis tic in ter ac tion be tween the two im -
me di ate causes—in ade quate die tary in take and

dis ease—ac counts for much of  the high mor bid ity
and mor tal ity in de vel op ing coun tries. Three groups
of  un der ly ing fac tors con trib ute to in ade quate die -
tary in take and in fec tious dis ease: house hold food
in se cu rity, in ade quate care, and poor health serv ices
and an un healthy en vi ron ment. These un der ly ing
causes are, in turn, un der pinned by ba sic causes that
re late to the amount, con trol, and use of  vari ous re -
sources. The frame work is used through out this re -
port as an or gan iz ing prin ci ple for dis cus sions of  eti -
ol ogy and ap proaches to re me dial ac tion.  Al though
this ver sion of  the frame work per tains to child un -
der nu tri tion, it can eas ily be adapted to other age
groups and to other nu tri tional out comes. 
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FIGURE A1.1 : Causes of  child undernutrition

Source: Adapted from 1.

1. UNICEF (1998) The State of  the World’s Chil dren 1998. Ox ford: Ox ford Uni ver sity Press.
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COUN TRIES IN THE UN
RE GIONS AND SUB- REGIONS

AFRICA

Eastern Africa Middle Africa Northern Africa Southern Africa Western Africa

Bu rundi
Como ros
Dji bouti
Eri trea
Ethio pia
Kenya
Mada gas car
Ma lawi
Mau ri tius
Mo zam bique
Réunion 
Rwanda
Sey chelles
So ma lia
Uganda
United Re pub lic of  Tan za nia
Zam bia
Zim babwe

An gola 
Cam er oon
Cen tral Af ri can 
   Re pub lic
Chad
Congo
Demo cratic Re pub lic
   of  the Congo
Equa to rial Guinea
Ga bon
São Tomé and Prin cipe

Al ge ria
Egypt
Lib yan Arab Ja ma hiriya
Mo rocco
Su dan
Tu ni sia
West ern Sa hara ‡

Bot swana
Le so tho
Na mibia
South Af rica
Swa zi land

Be nin
Burk ina Faso
Cape Verde
Côte d’Ivoire
Gam bia
Ghana
Guinea
Guinea- Bissau
Li be ria
Mali
Mau ri ta nia
Ni ger
Ni ge ria
St He lena (UK)
Sene gal
Si erra Le one
Togo

ASIA

Eastern Asia South-Central Asia South-Eastern Asia Western Asia

China
China, Hong Kong
Demo cratic Peo ple’s 
   Re pub lic of  Ko rea
Ja pan
Ma cau†
Mon go lia
Re pub lic of  Ko rea

Af ghani stan
Bang la desh
Bhu tan
In dia
Iran (Is lamic
   Re pub lic of)
Ka zakhstan
Kyr gyz stan
Mal dives
Ne pal
Paki stan
Sri Lanka
Tajiki stan
Turk meni stan
Uzbeki stan

Brunei Da rus sa lam
Cam bo dia
East Timor
In do ne sia
Lao Peo ple’s Demo cratic
   Re pub lic
Ma lay sia
My an mar
Phil ip pines
Sin ga pore
Thai land
Viet Nam

Ar me nia
Az er bai jan
Bah rain
Cy prus
Gaza Strip
Geor gia
Iraq
Is rael
Jor dan
Ku wait
Leba non
Oman
Qatar
Saudi Ara bia

Syr ian Arab Re pub lic
Tur key
United Arab Emir ates
Yemen
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EUROPE

Eastern Europe Northern Europe Southern Europe Western Europe

Be la rus
Bul garia
Czech Re pub lic
Hun gary
Po land
Re pub lic of Moldova
Ro ma nia
Rus sian Fed era tion
Slo va kia
Ukraine

Chan nel Is lands (UK)
Den mark
Es to nia
Fae roe Is lands (DK)
Fin land
Ice land
Ire land
Isle of Man (UK)
Lat via
Lithua nia
Nor way
Swe den
United King dom 

Al ba nia
An dorra
Bos nia and Her ze go vina
Croa tia
Gi bral tar (UK)
Greece
Holy See
It aly
Malta
Por tu gal
San Mar ino
Slove nia
Spain
The former Yugo slav
   Re pub lic of Ma ce do nia
Yugo sla via

Aus tria
Bel gium
France
Ger many
Liech ten stein
Lux em bourg
Mon aco
Neth er lands
Swit zer land

LATIN AMER ICA AND THE CAR IB BEAN

Caribbean Central America South America

An guila (UK)
An ti gua and Bar buda
Aruba (NE)
Ba ha mas 
Bar ba dos
Brit ish Vir gin Is land (UK)
Cay man Is lands (UK)
Cuba
Do min ica
Do mini can Re pub lic
Gre nada
Gua de loupe (F)
Haiti

Ja maica
Mar tin ique (F)
Mon ser rat (UK)
Neth er lands An til les (NE)
Puerto Rico (US)
St Kitts and Ne vis
St Lu cia
St Vin cent and the Grena dines
Trini dad and To bago
Turks and Cai cos Is lands (UK)
US Vir gin Is lands (US)

Belize
Costa Rica
El Sal va dor
Gua te mala
Hon du ras
Mex ico
Nica ra gua
Pan ama

Argentina
Bo livia
Bra zil
Chile
Co lom bia
Ec ua dor
Falk land Is lands 
   (Malvi nas) (UK)
French Gui ana (F)
Guy ana
Para guay
Peru
Su ri name
Uru guay
Vene zuela

NORTH ERN AMER ICA

Ber muda (UK)
Can ada
Green land
St Pi erre and Mique lon (F)
United States of  Amer ica
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Countries in the UN Regions and Sub-Regions

1.  United Na tions (1998) World Popu la tion Pro jects 1950–2050 (The 1998 Re vi sion). New York: UN.

REFERENCE

OCEANIA

Australia-New Zealand Melanesia Micronesia Polynesia

Aus tra lia
New Zea land

Fiji
New Cale do nia
Papua New Guinea
Solo mon Is lands
Vanu atu

Guam (US)
Ki ribati
Mar shall Is lands
Mi cro ne sia (Fed er ated States of)
Nauru
North ern Mari ana Is lands (US)
Pa lau

Ameri can Sa moa (US)
Cook Is lands
French Poly ne sia (F)
Niue
Pit cairn (NZ)
West ern Sa moa
To ke lau (NZ)
Tonga
Tu valu (UK)
Wal lis and Fu tuna Is lands (F)

Source: 1.
Notes: F =  over seas de part ments of  France, French ter ri to rial col lec tiv ity; UK = UK crown de pend ent ter ri tory; Brit ish col ony, or

Brit ish pro tec tor ate; US = United States of Amer ica; † = over seas ter ri tory of  Por tu gal; ‡ = rec og nized by the Or gani za tion
of  Af ri can Unity; DK = King dom of Den mark; NE = Neth er lands; and NZ = over seas ter ri tory of New Zea land.



METHODS TO ESTIMATE
TRENDS IN UNDERNUTRITION
PREVALENCE: A REVIEW

 T. J. Cole
 In sti tute of Child Health, Uni ver sity Col lege Lon don

In 1987 the Sub- Committee on
Nu tri tion of the Ad min is tra tive 
Com mit tee on Co or di na tion

(ACC/SCN) pub lished its First Re port on the World
Nu tri tion Situa tion.1 It was a com pi la tion of in for ma -
tion from vari ous United Na tions agen cies and pre -
sented trends over the pe riod 1960 to 1985 for
demo graphic and nu tri tional in di ca tors in seven
groups of de vel op ing coun tries. Its aim was to high -
light cur rent lev els and re cent trends in child nu tri -
tional status for dif fer ent re gions of the world, as
part of its re mit to re view the evo lu tion of global nu -
tri tion prob lems.

A sup ple ment pub lished the fol low ing year de -
scribed the meth od ol ogy used to de rive the trends,
fo cus ing par ticu larly on the es ti ma tion of  undernu -
tri tion preva lence.2 This was de fined as the per cent -
age of  chil dren be low –2 stan dard de via tions (SDs)
weight- for- age us ing the Na tional Cen ter for Health
Sta tis tics/Cen ters for Dis ease Con trol/World
Health Or gani za tion (NCHS/CDC/WHO) in ter na -
tional growth ref er ence. This re port was made pos si -
ble through the avail abil ity of  in for ma tion from the
Fifth World Food Sur vey, on the one hand, and an
in creas ing number of  na tional an thro pome try sur -
veys on the other.

How ever, the number of  an thro pome try sur -
veys was rela tively lim ited at that time, and a method
was de vised to make the most of  them. Undernu tri -
tion preva lence for par ticu lar coun tries was pre -
dicted from a mul ti ple re gres sion analy sis re lat ing
preva lence to con tem po rary na tional diet and other

demo graphic in di ca tors that were more widely avail -
able. Us ing the re gres sion equa tion, the likely preva -
lence in a given coun try could then be pre dicted for
other years, for which the in di ca tor lev els were
known.

An update gave demo graphic and nu tri tional in -
for ma tion for 33 coun tries,3 and the Sec ond Re port on
the World Nu tri tion Situa tion up dated the re sults for
the seven re gions of  the First Re port.4 Vol ume II of
the Sec ond Re port de scribed the sta tis ti cal meth od ol -
ogy used, which was broadly simi lar to that of  the
First Re port.5 A sec ond update pro vided ex tra in for -
ma tion for 14 coun tries,6 and in 1996 a fur ther
update on the seven re gions ap peared.7

All these re ports and up dates used es sen tially
the same sta tis ti cal meth od ol ogy to es ti mate
undernu tri tion preva lence. How ever, this changed 
with the pub li ca tion of  the Third Re port, in which a
more di rect method was used.8 The change was
due partly to a sub stan tial in crease in the avail abil -
ity of  country- specific an thro pomet ric in for ma -
tion and partly to per son nel changes in the
ACC/SCN Sec re tar iat.

The World Health Or gani za tion (WHO) pre fers 
the more di rect method of  es ti mat ing trends in un der -
nu tri tion preva lence, as de scribed in the Third Re port.
In con trast, UNICEF has, since 1990, used the ear -
lier, more in di rect method to re port to its Ex ecu tive
Board on achieve ment of  the goals of  the World
Sum mit for Chil dren. UNICEF has con tin ued to use 
this method for the sake of  con sis tency and with out
the bene fit, un til now, of  a com pari son of meth ods.
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Aim

The aim of  this re view is three fold: (1) to de scribe
the sta tis ti cal meth ods used by ACC/SCN to es ti -
mate undernu tri tion preva lence in (a) the First and
Sec ond Re ports and (b) the Third Re port; (2) to com pare
the two meth ods and make a rec om men da tion as to
which is bet ter; and (3) to dis cuss the com pa ra bil ity
of  re sults ob tained by the two meth ods.

Methodology

The key ACC/SCN pub li ca tions are ab bre vi ated
here as fol lows: 

• First Re port R1
• Sup ple ment to the First Re port R1S
• Sec ond Re port Vol ume I R2i
• Sec ond Re port Vol ume II R2ii
• Third Re port R3

In each case, the rele vant page num bers fol low, pref -
aced by p. For ex am ple “R1S p5” in di cates page 5 of
the Sup ple ment to the First Re port.

Data 

Nu tri tional status is meas ured by three dis tinct in di -
ca tors: weight- for- age, height- for- age, and weight-
 for- height. Low height- for- age, or stunt ing, is a
marker of  chronic undernu tri tion. Low weight- for-
 height, or wast ing, is a sign of  acute undernu tri tion.
Low weight- for- age, or un der weight, is a com bi na -
tion of  stunt ing and wast ing and so is a com pos ite
of  acute and chronic undernu tri tion. For all three in -
di ca tors, “low” is de fined as a meas ure ment be low
–2 SDs on the in ter na tional growth ref er ence for the 
child’s age and sex.

The preva lences of  the in di ca tors were ob tained
from na tion ally (or for the larg est coun tries, re gion ally)
rep re sen ta tive an thro pome try sur veys of  chil dren aged 
be tween birth and 60 months. The ac tual age ranges
var ied be tween sur veys. The cut- off  used to re port un -
der weight preva lence was some times 80% of  the me -
dian rather than –2 SDs, and some times ref er ences
other than those from the NCHS were used. Where
nec es sary the re sult ing dif fer ences in preva lence were
ad justed for (R1S p5, R2ii p94–95, R3 p94).

The First and Sec ond Re ports used un der weight in
pref er ence to stunt ing or wast ing as a marker of
undernu tri tion on the prac ti cal grounds that it was re -
ported more of ten (R1S p5). The Third Re port switched
to stunt ing as the in di ca tor for three rea sons (R3 p3):

the in creased avail abil ity of  na tional height data; the ex -
is tence of  child health goals to re duce the preva lence
of  stunt ing; and the be lief  that stunt ing is a bet ter cu -
mu la tive in di ca tor than un der weight.

Other na tional in for ma tion was avail able on
popu la tion, gross na tional prod uct (GNP), die tary
en ergy sup ply, in fant and child mor tal ity, and sev eral
other eco nomic, food, health, and women’s status in -
di ca tors (R2ii p2). In many cases the data were av er -
aged over sev eral years and were treated as re lat ing to 
the mid point of  the rele vant pe riod.

Comparison of  Statistical Methods

The sta tis ti cal method used in the First and Sec ond Re -
ports was re ferred to there as an “in ter po la tion
model” (R1S p7). In prac tice it was an in di rect
method of  es ti mat ing trends in un der weight preva -
lence us ing other in di ca tors. The method used in the
Third Re port (R3 p94–95) fo cused on ob served
trends in the preva lence of  stunt ing and so was more 
di rect. The ter mi nol ogy used here re flects this dis -
tinc tion: the in di rect method of  the First and Sec ond Re -
ports ver sus the di rect method of  the Third Re port.

Indirect Method

The un der ly ing prin ci ple of  the in di rect method was
that an thro pome try data were sparse but data for other
in di ca tors were plen ti ful. Given suf fi cient in for ma tion
on the coun tries within a re gion, it was pos si ble to re late 
known un der weight preva lence in a par ticu lar coun try
for a par ticu lar year to other con cur rent coun try in di ca -
tors and then to use this re la tion ship to pre dict un der -
weight preva lence in other years.

The method of  pre dic tion was mul ti ple lin ear re -
gres sion analy sis, with un der weight preva lence as the
out come meas ure. For the First Re port the analy ses were 
un weighted (R1S p7–17), while for the Sec ond Re port the
analy ses were weighted to re flect dif fer ences in the
num bers of  sur veys per coun try (R2ii p98).

The First Re port, based on data from 45 sur veys
in 36 coun tries, fo cused on three in de pend ent vari -
ables: die tary en ergy sup ply (KCAL), the loga rithm
of GNP (logGNP), and in fant mor tal ity rate (IMR).
The cor re la tions of  KCAL and logGNP with un der -
weight preva lence were high, -0.58 and -0.69, re spec -
tively. The re gres sion model in cluded KCAL and
IMR, plus in di ca tor (dummy) vari ables iden ti fy ing
four of  the re gions from which in di vid ual coun tries
came: South Asia, Cen tral Amer ica, South- East Asia, 
and South Amer ica. The re gres sion slope be tween
preva lence and IMR dif fered be tween South Asia
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and the other re gions, so an in ter ac tion term be -
tween IMR and South Asia was added. The fi nal re -
gres sion equa tion ex plained 94% of  the between-
 country varia tion in un der weight preva lence (R1
p49, R1S p10–11).

The re gres sion equa tion was used to pre dict
un der weight preva lence for each coun try in the
years 1975, 1980, and 1984. The preva lences by
coun try were then weighted by the zero- to four-
 year- old popu la tion and ag gre gated to give preva -
lences for seven re gions—the above four plus
Sub- Saharan Af rica, the Near East, and China
(R1S p16–18).

In the Sec ond Re port the ap proach was slightly dif -
fer ent. More data were avail able (100 sur veys from
66 coun tries), and this al lowed more vari ables to be
in cluded in the model. KCAL was the strong est in di -
vid ual pre dic tor and was even bet ter, us ing the value
for the year prior to each nu tri tion sur vey rather than 
the same year (cor re la tion –0.49). There was still a
need for an in ter ac tion term of  KCAL with South
Asia, as this re gion had a steeper re gres sion slope
with KCAL than the other re gions. Three other in di -
ca tors were in cluded in the model: preva lence of  fe -
male sec on dary edu ca tion, per cent of  gov ern ment
so cial sup port, and the child popu la tion un der five.
Dummy vari ables were also in cluded for South Asia,
South Amer ica, and South- East Asia (R2ii p96). The
re sult ing re gres sion model ex plained 90% of  the
varia tion in un der weight preva lence. It was used to
pre dict preva lence by re gion for the years 1975,
1980, 1985, and 1990.

A third vari ant of  the ba sic re gres sion model
was used by Kelly to sum ma rize re sults for 82 sur -
veys from the WHO an thro pomet ric data bank,9 and 
a later un pub lished ver sion of  the same docu ment
ex tended the analy sis to 153 sur veys. The model in -
cluded vari ables for die tary en ergy sup ply, in fant
mor tal ity, and popu la tion den sity, all trans formed to
loga rithms, two (later five) dummy vari ables for re -
gion, and the in ter ac tion of  South Asia with
logKCAL. An im por tant dif fer ence here was the
rec og ni tion of  skew ness in the dis tri bu tion of  un -
der weight preva lence, re quir ing a trans for ma tion to
ad just for it. In 1992 Kelly used the cube root of  un -
der weight preva lence as the out come meas ure, while 
his later un pub lished re port used the lo gis tic trans -
for ma tion. This is equiva lent to a form of  re gres sion 
known as lo gis tic re gres sion, which is an analy sis with
some theo reti cal bene fits com pared with or di nary
least squares (OLS) re gres sion when the out come
vari able is a per cent age.

Direct Method

With the in creas ing avail abil ity of  nu tri tion sur veys,
it has be come less nec es sary to rely on in di rect es ti -
mates of  undernu tri tion preva lence. The WHO
Global Da ta base on Child Growth and Mal nu tri tion
in cludes rep re sen ta tive sur vey data for chil dren ages
zero to five in 103 out of  147 de vel op ing coun tries, a 
cov er age of  94.5% by popu la tion.10

The com men tary with the WHO global da ta -
base gives trends in preva lence for dif fer ent re gions
of  the world over the pe riod 1975–95. Pre vi ous
world nu tri tion situa tion re ports have es ti mated
preva lence rates in di rectly, us ing the re gres sion
model based on en ergy sup ply, in fant mor tal ity, and
popu la tion den sity de scribed above. Since 1997, a di -
rect method has been used to ob tain preva lence,
based on population- weighted av er ages for coun -
tries with na tion ally rep re sen ta tive data. The preva -
lences of  un der weight and stunt ing for each coun try 
with at least 75% cov er age dur ing the pe riod were
mul ti plied by the es ti mated child popu la tions aged
zero to four years in 1990 and 1995 to give the num -
bers of  cases, and these were ag gre gated for each re -
gion to give re gional preva lences.

This analy sis has the ad van tage of  sim plic ity.
How ever, it fails to ac count for trends in undernu tri -
tion preva lence over time within coun tries, and for
this some form of mod el ling is nec es sary. The data
con sist of  re peat sur veys within coun tries, and
coun tries within re gions. They rep re sent three dis -
tinct sources of  varia tion: be tween re gions, be tween
coun tries within re gions, and be tween sur veys over
time within coun tries. Lin ear re gres sion analy sis is
not well suited to this form of  data struc ture as it has 
only one er ror term. Re cently de vel oped re gres sion
meth ods al low for more than one com po nent of
varia tion, here time, coun try, and re gion. The analy -
sis goes un der vari ous names—re stricted maxi mum
like li hood (REML), ran dom ef fects mod el ling, or
mul ti level mod el ling—but they all rely on the same
prin ci ple. The mul ti level model is sim ply an ex -
tended form of  re gres sion, with sepa rate es ti mates
for the three lev els of  varia tion, and the to tal varia -
tion is ob tained by com bin ing over the three lev els.

Mul ti level mod el ling was used for the Third Re -
port’s analy sis, based on data for 223 sur veys from 95
coun tries ob tained from the WHO global da ta base.
The Third Re port in cludes a clear and con cise de scrip -
tion of  the analy sis (R3 p94–95), and only a brief
sum mary is given here. The aim was to es ti mate the
time trend in preva lence, which would re quire at
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least two sur veys per coun try. Many coun tries had
only one sur vey, so they could not con trib ute to the
es ti mate of  trend but only to the mean preva lence.
For this rea son it was de cided to es ti mate a mean
preva lence for each coun try, but to av er age the
trends in preva lence over time across all coun tries,
giv ing a set of  par al lel re gres sion lines. Also, though
it was pos si ble to ana lyze all the re gions in a sin gle
model, it would have been com plex to en sure a good
fit. So, in stead, each re gion was ana lyzed sepa rately,
which al lowed region- specific es ti mates for the
trend in preva lence over time, and country- specific
es ti mates for the mean preva lence. Lin ear, quad ratic, 
and cu bic time trends were tested for.

The fit ted equa tions were used to pre dict
country- specific preva lences for the years 1980,
1985, 1990, and 1995, and these were ag gre gated to
the re gional level, weighted by the rele vant coun try
popu la tions (R3 p6). Two ver sions of  the mul ti level
analy sis were car ried out: one with the in di vid ual
sur vey preva lences un weighted and the other with
the data weighted ac cord ing to the coun try’s popu la -
tion. The former analy sis tests how well the data fit
the model, while the lat ter analy sis is more ap pro pri -
ate for as sess ing re gional trends, with the larger
coun tries hav ing a greater in flu ence on the out come.

Method Assumptions

The aim of  fit ting a model is to sum ma rize the data
us ing sim pli fy ing as sump tions. The par ticu lar aim
here is to pre dict preva lence by re gion and year. So to 
com pare the two avail able meth ods we need to com -
pare the va lid ity of  their as sump tions.

The in di rect method as sumes (1) that re la tion -
ships be tween un der weight preva lence and en ergy
sup ply, in fant mor tal ity, and the other in di ca tors are
lin ear and (2) that the slopes of  the re la tion ships are
the same across all coun tries in all re gions and are
con stant over time. There is one ex cep tion to
this—an in ter ac tion term al lows the slope of  IMR

or KCAL to dif fer in South Asia com pared with the
other re gions.

An other as sump tion con cerns re gional dif fer -
ences in preva lence. Some re gions have a dummy
vari able fit ted, while oth ers do not. For re gions with
a fit ted dummy vari able, the preva lence pre dicted for 
the mean of  their in di ca tors is equal to the re gion’s
ob served preva lence. So the pre dic tion is un bi ased.
Re gions with out a dummy vari able are treated as all
one re gion, and their pre dicted preva lences for the
mean lev els of  their in di ca tors are, in gen eral, not the 
same as their ob served preva lences. So re gional
preva lence is well es ti mated if  a dummy vari able is
fit ted, and less so if  not.

The di rect method makes fewer as sump tions.
Again the aim is to pre dict preva lence by re gion and
year, but now both re gion and year ap pear in the
model. The mul ti level model can ca ter si mul ta ne -
ously for varia tion be tween re gions, coun tries, and
years, but there are suf fi cient data to fit it to each re -
gion sepa rately. Par al lel re gres sion lines of  preva -
lence on year are fit ted for each coun try in the re -
gion—that is, ran dom in ter cepts and a com mon
slope. So the only as sump tion is that all of  a re gion’s
coun tries have the same time trend. In ef fect the
model pro vides sepa rate es ti mates of  the mean and
trend in preva lence for each re gion.

Method Comparison

So, are pre dic tions made by the two mod els likely
to be simi lar? The main dif fer ences are sum ma -
rized in the Ta ble A3.1. They show that the di rect
model, by mak ing fewer as sump tions and es ti mat -
ing more ef fects, al lows for greater re gional and
tem po ral vari abil ity in pre dicted preva lence. In ad -
di tion, the di rect model pre dicts time trends in
preva lence di rectly from the time trends in the
data, whereas the in di rect method re lies on time
trends in the in di ca tors act ing as prox ies for the
trends in preva lence.
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TABLE A3.1 : Com pari son of  in di rect and di rect meth ods of  pre dict ing
un der nu tri tion preva lence, by re gion over time

Indirect model Direct model

Sepa rate es ti mates of mean re gional preva lence Noa Yes
Sepa rate es ti mates of mean coun try preva lence within re gions No Yes
Time trends in pre dicted preva lence based di rectly on time trends in data Nob Yes
Sepa rate es ti mates of  trend in re gional preva lence No Yes
Sepa rate es ti mates of  trend in coun try preva lence within re gions No No
aEx cept for re gions with dummy vari able.
bEx cept for South Asia in ter ac tion.



Over all the two sets of  pre dic tions are likely to
be most simi lar where there is least ex trapo la -
tion—that is, where the vari ous in di ca tors (in clud ing 
time) are near the mean for the whole data set. The
pre dic tions will dif fer pro gres sively as the in di ca tor
val ues move away from the mean, in tro duc ing varia -
tion in the slopes for the vari ous in di ca tors.

It would be use ful to quan tify the dif fer ences in
pre dic tion un der the two mod els. The in di rect model 
can be made more simi lar to the di rect model by al -
low ing the means and trends in preva lence to dif fer
be tween re gions. This is done by ex tend ing the in di -
rect model to in clude dummy vari ables for each re -
gion and in ter ac tions for each region- indicator com -
bi na tion. For 7 re gions and 2 in di ca tors (as in the
First Re port) it would in volve 6 dummy vari ables and
12 in ter ac tions, a to tal of  18 terms al to gether (of
which 5 were fit ted in the pub lished model). The
First Re port had in suf fi cient data to fit the ex tra
terms, but the more ex ten sive Third Re port data could 
eas ily be re- analyzed this way. The re- analysis is
equiva lent to ap ply ing the in di rect method to each
re gion sepa rately, just as for the di rect method. It
would still leave im por tant dif fer ences in meth od ol -
ogy be tween the two ap proaches—in di rect ver sus
di rect mod el ling and OLS ver sus mul ti level re gres -
sion—but the re sults for each re gion would be more
di rectly com pa ra ble.

The in tro duc tion of  the in di rect method in 1987 
was an imagi na tive way of  deal ing with the then
short age of  an thro pome try data. How ever, there is
now a sub stan tial body of  nu tri tional status in for ma -
tion cov er ing an ex tended pe riod of  time, and the
com plex proxy na ture of  the in di rect method can not 
be jus ti fied when com pared with the di rect method.

Analytic Alternatives

This re view has so far fo cused on the dif fer ences be -
tween the in di rect and di rect meth ods. There are,
how ever, as pects of  the analy ses com mon to both
meth ods that de serve com ment.

Testing of  Assumptions

With suf fi cient data, the as sump tions of  the two
mod els can be tested di rectly. The in di rect method
makes many as sump tions, as shown above, but most
can be avoided by switch ing to the di rect method. So 
it is dou bly im por tant to vali date the di rect method,
in par ticu lar the as sump tion that all coun tries in each 
re gion have the same time trend in preva lence. This
is done by fit ting a ran dom co ef fi cients model and

see ing if  it sig nifi cantly im proves the fit com pared
with the sim pler ran dom in ter cepts model. This was
dis cussed in the Third Re port (R3 p94), where Ta ble 4
(R3 p11) com pares the num bers of  coun tries in each 
re gion show ing ris ing and fal ling trends in stunt ing
preva lence. There is clear het ero ge ne ity in trend be -
tween the coun tries in each re gion, which in di cates
that a ran dom co ef fi cients model would pro vide a
bet ter fit to the data. How ever, this would re quire at
least three sur veys per coun try—two de grees of
free dom for the in ter cept and slope, and at least one
more for er ror—and not enough coun tries had
more than two sur veys (R3 p94).

Linear Versus Logistic Regression

The out come meas ure of  in ter est is the preva lence of
undernu tri tion, de fined as ei ther un der weight or stunt -
ing. Preva lence is a vari able tak ing val ues be tween 0%
and 100%, and the vari abil ity in preva lence de pends on
its mean value. For ex am ple, preva lences near 0% or
100% are in trin si cally less vari able than those near 50%. 
The form of  analy sis that takes this into ac count is
called lo gis tic re gres sion, which was not well de vel oped
at the time of  the First Re port but has be come so since.
The First and Sec ond Re ports used OLS re gres sion, while
Kelly used lo gis tic re gres sion lat terly. The theo reti cal
ad van tages of  lo gis tic re gres sion are two fold: its
weighted form of  analy sis sta bi lizes the vari ance, and
the lo git trans form ad justs for skew ness in the dis tri bu -
tion of  preva lence. Its one dis ad van tage lies in its com -
plex ity—lo gis tic re gres sion co ef fi cients are in units of
log odds ra tios, which are hard to ex plain to non-
 statisticians. They can be con verted back to mean re -
gional preva lence fig ures in the same way as for lin ear
re gres sion, but they pose a bar rier to un der stand ing.

An al ter na tive is to work with a sim pler trans for -
ma tion than the lo git, such as the loga rith mic trans -
for ma tion. This ad justs for skew ness but does not
sta bi lize the vari ance so well. The rela tive ad van tages 
of  the two ap proaches were dis cussed by Pel letier et
al., who opted for the sim pler loga rith mic trans for -
ma tion on the grounds of  trans par ency.11

Choice of Method

The in di rect method was an imagi na tive so lu tion to a 
real prob lem, the short age of  na tional an thro pome -
try sur veys in the 1980s, but it is no longer rele vant.
As the number of  sur veys has risen (over 200 in the
WHO global da ta base), the case for the in di rect
method has evapo rated. For the fu ture es ti ma tion
and pre dic tion of  trends in mal nu tri tion preva lence,
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the di rect method must be the method of  choice.
This is a mul ti level model fit ted to each re gion sepa -
rately, with ran dom coun try in ter cepts and a com -
mon time trend. With more data, an ex tended model
with ran dom coun try trends will be come fea si ble. To 
fa cili tate the com pari son of  past and fu ture trends in 
preva lence, the WHO global da ta base should be re-
 analyzed us ing the in di rect method and the re sults
com pared with those for the di rect method. This will 
show to what ex tent the ear lier (First and Sec ond Re ports)

trends based on the in di rect method can be com -
pared with cur rent and fu ture analy ses based on the
di rect method.

Possible Analytic Refinements

Fu ture analy ses should, where pos si ble, ad dress the
is sues raised in the fi nal sec tion, par ticu larly the test -
ing of model as sump tions and the com pari son of
dif fer ent forms of  re gres sion analy sis.
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STATISTICAL NOTES FOR
SECTIONS 1.1, 1.2, AND 1.3

1.1 : In trau ter ine Growth
Re tar da tion (IUGR)

In 1998 de Onis and col labo ra tors made the first at -
tempt to quan tify the mag ni tude and de scribe the
geo graphi cal dis tri bu tion of  IUGR in de vel op ing
coun tries at the global level.1 They es ti mated the in -
ci dence of  in fants born at term ($ 37 weeks of  ges -
ta tion) with low birth weight (LBW), re ferred to as
IUGR-LBW, us ing a lin ear re gres sion equa tion pro -
posed by Vil lar et al.2

In ci dence of  IUGR-LBW = –3.2452 
+ 0.8528 to tal rate of  LBW.

This equa tion was de rived from 60 popu la tions of  de -
vel op ing coun tries where ges ta tional ages and birth -
weights were re corded and has an r of  0.96. The
IUGR-LBW pre dic tive equa tion was vali dated against
ob served val ues in 17 se lected data sets not in cluded in
the de vel op ment of  the model. The equa tion un der es -
ti mates the in ci dence of  IUGR-LBW by a mean dif fer -
ence of  –1.46% (95% con fi dence in ter vals of  this
mean dif fer ence: –2.51% to –0.40%). 

The over all rate of  LBW in de vel op ing coun -
tries was ob tained from an up dated ver sion (Sep tem -
ber 1996) of  the WHO Da ta base on Low Birth -
weight.3 These es ti mates were based on stud ies
iden ti fied in the da ta base as na tion ally rep re sen ta tive 
and car ried out be tween 1985 and 1995. Thirty- eight 
per cent of  the se lected data points were de rived
from moni tor ing sys tems, 17% from reg is tra tion
data, 13% from the West ern Pa cific re gion data
bank, 10% from UNICEF field of fices’ es ti mates,
9% from hos pi tal data, 4% from gov ern ment re -
ports, 3% from community- based stud ies, and 6%
of  un known source. Data were avail able for 106 out
of  146 de vel op ing coun tries. 

For the Fourth Re port the WHO Da ta base on
Low Birth weight was re viewed in Janu ary 1999 to as -
sess the pos si ble ef fects of  new data hav ing been

added to the da ta base since the de Onis re view. Also,
changes in the WHO es ti mates of  LBW preva lence
for 1979 to 1990 as set out in WHO (1992)3 were ex -
am ined. Both re views in di cated that LBW es ti mates
pub lished by de Onis et al. in 1998 are still ap pli ca ble
for pro duc ing es ti mates for the year 2000. The analy -
sis pre sented in this Fourth Re port does not in clude
any coun try data points in ad di tion to those in cluded 
by de Onis et al.

1.2 and 1.3 : Stunting and
Underweight

Mul ti level mod el ling re fers to a gen er ali za tion of  re -
gres sion that uses mul ti ple lev els as sources of  vari -
abil ity in the preva lence of  stunt ing or un der weight.4

These lev els are be tween re gions, be tween coun tries
within re gions, and be tween sur veys over time
within coun tries. Coun tries that had only one sur vey
did not con trib ute to the es ti mate of  a trend but only 
to the mean preva lence. Mean preva lence was es ti -
mated for each coun try, while av er ages were used
to es ti mate trends in preva lence over time across
all coun tries. A sim pli fied ver sion of  a ran dom co-
 ef fi cient model with only ran dom in ter cepts was
used.5 Each re gion and sub- region was ana lyzed
sepa rately. It was as sumed that the avail abil ity of
data for coun tries was not re lated to the preva lence
of  un der nu tri tion.

To es ti mate the trends in the preva lence of  un der -
nu tri tion by re gion, a ran dom co ef fi cient model was fit
for each re gion and sub- region with suf fi cient data, us -
ing the coun try popu la tion as sam ple weights. There -
fore, the ef fect of  a coun try was pro por tional to its
popu la tion.

The mul ti level mod els speci fied a lin ear (that is,
straight line) re la tion ship be tween preva lence of  un der -
nu tri tion and sur vey year. In other words, these mod els
as sumed that the rate of  change in the preva lence is
con stant. To de ter mine if  any re gional trends were
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speed ing up or slow ing down, pos si ble non lin ear re la -
tion ships were ex am ined by in clud ing quad ratic and cu -
bic poly no mial terms. No evi dence of  non lin ear re la -
tion ships was found for any re gion or sub- region. Thus, 
there was no jus ti fi ca tion in any re gion for fit ting a cur -
vi lin ear model for past or fu ture trends.

The fit ted equa tions were used to pre dict re gion
and sub- region preva lences for the years 1980, 1985,
1990, 1995, 2000, and 2005. Un cer tainty in the fore -
casts was as sessed by 95% con fi dence in ter vals es ti -
mated by SAS Proc Mixed.6 The pre dic tions for
2010 and be yond were dis carded be cause the 95%
con fi dence in ter vals were too wide.
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LAT EST NA TIONAL
PREVA LENCE OF STUNT ING
AND UN DER WEIGHT IN
PRE SCHOOL CHIL DREN
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Coun try Year of  survey
Stunting

(%)
Under weight

(%)

Af ghani stan 1997 47.6 49.3

Al ge ria 1995 18.3 12.8

Ar gen tina 1994  4.7  1.9

Ar me nia 1998 12.3  3.3

Aus tra lia 1995–96  0.0  0.0

Az er bai jan 1996 22.2 10.1

Bah rain 1989  9.9  7.2

Bang la desh 1996–97 54.6 56.3

Bar ba dos 1981  7.0  5.9

Be lize 1992  n/a  6.2

Be nin 1996 25.0 29.2

Bhu tan 1986–88 56.1 37.9

Bo livia 1998 26.8  7.6

Bra zil 1996 10.5  5.7

Burk ina Faso 1992–93 33.3 32.7

Bu rundi 1987 47.4 37.5

Cam er oon 1998 29.3 22.2

Cape Verde 1994 16.2 13.5

Cen tral Af ri can Re pub lic 1995 28.4 23.2

Chad 1996–97 40.1 38.8

Chile 1996  2.3  0.8

China 1992 31.4 17.4

Co lom bia 1995 15.0  8.4

Como ros 1995–96 33.8 25.8

Congo 1987 27.5 23.9

Congo (Demo cratic Re pub lic of  the) 1995 45.2 34.4

Costa Rica 1996  6.1  5.1

Côte d’Ivoire 1994 24.4 23.8

Croa tia 1995–96  0.8  0.6

Cuba 1993   n/a   1.5

Czech Re pub lic 1991  1.9  1.0

Dji bouti 1996 25.7 18.2

Do mini can Re pub lic 1996 10.7  5.9

Ec ua dor 1986 34.0 16.5

Egypt 1997–98 24.9 11.7

El Sal va dor 1993 23.1 11.2

Eri trea 1995–96 38.4 43.7
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Appendix 5
Latest National Prevalence of Stunting and Underweight in Preschool Children

Coun try Year of  survey
Stunting

(%)
Under weight

(%)

Ethio pia 1992 64.2 47.7

Fiji 1993  2.7  7.9

Gam bia 1996 30.1 26.2

Ghana 1993–94 25.9 27.3

Gua te mala 1995 49.7 26.6

Guy ana 1981 20.7 18.3

Haiti 1994–95 31.9 27.5

Hon du ras 1996 38.9 25.4

Hun gary 1980–88  2.9  2.2

In dia 1992–93 51.8 53.4

In do ne sia 1995 42.2 34.0

Iran, Is lamic Re pub lic of 1995 18.9 15.7

Iraq 1991 21.8 11.9

Ja maica 1993  9.6 10.2

Ja pan 1978–81  5.6  3.7

Jor dan 1997  7.8  5.1

Ka zakhstan 1995 15.8  8.3

Kenya 1994 33.6 22.5

Ki ribati 1985 28.3 12.9

Ku wait 1996–97  3.2  1.7

Kyr gyz stan 1997 24.8 11.0

Lao Peo ple’s Democratic Re pub lic 1994 47.3 40.0

Leba non 1996 12.2  3.0

Le so tho 1996 44.0 16.0

Li be ria 1976 36.9 20.3

Lib yan A.J. 1995 15.1  4.7

Mada gas car 1997 48.3 40.0

Ma lawi 1995 48.3 29.9

Ma lay sia 1995  n/a 20.1

Mal dives 1995 26.9 43.2

Mali 1995–96 30.1 40.0

Mau ri ta nia 1995–96 44.0 23.0

Mau ri tius 1995  9.7 14.9

Mex ico 1988 22.8 14.2

Mon go lia 1992 26.4 12.3

Mo rocco 1992 24.2  9.5

Mo zam bique 1997 35.9 26.1

My an mar 1994 44.6 42.9

Na mibia 1992 28.5 26.2

Ne pal 1996 48.4 46.9

Nica ra gua 1997–98 24.9 12.2

Ni ger 1998 41.1 49.6

Ni ge ria 1993 37.7 39.1

Oman 1995 23.0 23.3

Paki stan 1990–91 49.6 38.2

Pan ama 1992  9.9  6.1

Papua New Guinea 1982–83 43.2 29.9

Para guay 1990 13.9  3.7

Peru 1996 25.8  7.8

Phil ip pines 1993 32.7 29.6
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Coun try Year of  survey
Stunting

(%)
Under weight

(%)

Qatar 1995  8.1  5.5

Ro ma nia 1991  7.8  5.7

Rus sian Fed era tion 1995 12.7  3.0

Rwanda 1992 48.7 29.4

São Tomé and Prin cipe 1986 25.9 16.6

Sene gal 1996 22.9 22.3

Sey chelles 1987–88  5.1  5.7

Si erra Le one 1990 34.7 28.7

Solo mon Is lands 1989 27.3 21.3

South Af rica 1994–95 22.8  9.2

Sri Lanka 1993 23.8 37.7

Su dan 1992–93 34.3 33.9

Swa zi land 1983–84 30.3  9.7

Syr ian Arab Re pub lic 1995 20.8 12.9

Thai land 1987 21.5 25.3

Togo 1996 21.7 25.1

Tonga 1986  1.3  n/a

Trini dad and To bago 1987  4.8  6.7

Tu ni sia 1994–95 22.5  9.0

Tur key 1993 20.5 10.4

United Re pub lic of  Tan za nia 1996 43.4 30.6

Uganda 1995 38.3 25.5

United States of  Amer ica 1988–94  2.1  1.4

Uru guay 1992–93  9.5  4.4

Uzbeki stan 1996 31.3 18.8

Vanu atu 1983 19.1 19.7

Vene zuela 1997 14.9  5.1

Viet Nam 1998 35.9 39.8

Yemen 1997 51.7 46.1

Yugo sla via 1996  6.8  1.6

Zam bia 1996–97 42.4 23.5

Zim babwe 1994 21.4 15.5

Source: 1.
Note: n/a = not avail able.
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EX PLAIN ING TRENDS IN
CHILD UN DER WEIGHT IN
THE DE VEL OP ING WORLD

The causes of child un der nu -
tri tion are com plex, mul ti di -
men sional, and in ter re lated,

rang ing from fac tors as fun da men tal as po liti cal in sta -
bil ity and slow eco nomic growth to those as spe cific in
their mani fes ta tion as res pi ra tory in fec tion and di ar -
rhoeal dis ease. This is well il lus trated by the frame work
in Ap pen dix 1. De ter mi nants also dif fer con sid era bly
across geo graphi cal ar eas. Us ing cross- country re gres -
sion analy sis, it is none the less pos si ble to gain a gen eral
sense of the rela tive im por tance and con tri bu tion of
some broad causal fac tors for the de vel op ing world as
a whole. A re cent study un der took such an analy sis us -
ing data on coun tries’ un der weight rates col lected from
1970 to 1995 for chil dren un der five years of age.1 

Vari ables, Data, and Meth ods
Em ployed

The study used the con cep tual frame work in Ap pen -
dix 1, in which the de ter mi nants of  child undernu tri -
tion are bro ken into three lev els of  cau sal ity: im me -
di ate (most proxi mate), un der ly ing, and ba sic (the
deep est level). It fo cused on the three un der ly ing de -
ter mi nants: food se cu rity, care for moth ers and chil -
dren, and health en vi ron ment. It also con sid ered the
roles of  two ba sic de ter mi nants: per cap ita na tional
in comes and de moc racy. 

The de pend ent vari able was na tional child un der -
weight rates, mainly drawn from the WHO Global Da ta -
base on Child Growth and Mal nu tri tion. Four ex plana tory
vari ables were em ployed to rep re sent the un der ly ing
de ter mi nants. These were na tional food avail abil ity (for
food se cu rity), women’s edu ca tion and status rela tive to
men (for care), and ac cess to wa ter (for health en vi ron -
ment). The op era tional meas ures of  these vari ables
were per cap ita die tary en ergy sup plies (DES), fe male
sec on dary school en roll ment, a ra tio of  fe male to male

life ex pec tancy at birth (a meas ure of  women’s status
rela tive to men), and popu la tion with ac cess to safe wa ter.
For the ba sic de ter mi nants, the op era tional meas ure of
na tional in come was gross do mes tic prod uct (GDP)
per cap ita in pur chas ing power par ity U.S. dol lars, and
that for de moc racy was a seven- point in dex of  po liti cal
rights and civil lib er ties.

The analy sis em ployed “coun try fixed- effects”
mul ti vari ate re gres sion us ing data from at least two
points in time over the study pe riod for 63 coun tries
(n = 179). This method al lows es ti ma tion of  the
 effects of  any hy pothe sized de ter mi nant while con -
trol ling for both other fac tors that change over time
and time- invariant country- specific fac tors that in -
flu ence un der weight. Ex am ples of  these lat ter vari -
ables may be agro- climatic fea tures and en trenched
so cial norms. Sepa rate re gres sion equa tions were
speci fied for the un der ly ing and ba sic de ter mi nants
so that the mag ni tude of  the vari ables’ in de pend ent
ef fects could be es ti mated. A se ries of  tests was con -
ducted to as cer tain as far as pos si ble that the re la -
tion ships iden ti fied are causal rather than merely
 associative and that the es ti mated mag ni tudes of  the
ef fects are as ac cu rate as pos si ble.

Find ings

All of  the de ter mi nants con sid ered were found to
have sta tis ti cally sig nifi cant, nega tive ef fects on un der -
weight rates. Per cap ita die tary en ergy sup plies and
per cap ita na tional in comes were found to have a de -
clin ing mar ginal ef fect such that as they in crease the
strength of  their im pact weak ens. The ef fects of  the
ba sic de ter mi nants were found to oc cur mainly
through the un der ly ing de ter mi nants (na tional in -
comes via all four un der ly ing de ter mi nants; de moc racy
via health en vi ron ment im prove ments and in creased 
food avail abili ties). 
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Draw ing on the re gres sion re sults, the study es -
ti mated the con tri bu tion each un der ly ing de ter mi -
nant made to the de cline in the developing- country
un der weight rate from 1970 to 1995. Two fac tors
were taken into ac count. First, the strength of  each
de ter mi nant’s im pact was meas ured by the size of
the in crease re quired to re duce the un der weight rate
by 1 per cent age point. The smaller the re quired in -
crease, the greater the strength of  im pact. These
num bers are given in the up per panel of  Ta ble A6.1,
col umn 1.

It would take only a 4.6 percentage- point in -
crease in fe male sec on dary school en roll ment to re -
duce the child un der weight rate by 1 per cent age
point, im ply ing that women’s edu ca tion up to the
sec on dary level has a very strong im pact. In fact,
from an ab so lute stand point, all of  the un der ly ing
de ter mi nants con sid ered have a fairly strong im pact.
A scale- neutral meas ure that al lows con sid era tion of  
the rela tive strength of  im pact of  the vari ables is
given in col umn 2. It in di cates that for the de vel op -
ing coun tries as a whole, women’s edu ca tion has the
strong est ef fect on un der weight rates among the un -
der ly ing de ter mi nants, fol lowed closely by coun tries’ 
per cap ita die tary en ergy sup plies. Women’s rela tive
status comes in third, fol lowed by ac cess to wa ter.

The sec ond fac tor taken into ac count in es ti mat -
ing the de ter mi nants’ rela tive con tri bu tions is the
amount that each ac tu ally changed over the 25 years,
which is par tially a mat ter of  pub lic pol icy choices.
Col umn 3 of  the ta ble re ports the in crease of  each
de ter mi nant, with the num bers again stan dard ized
by range, so that a scale- neutral com pari son can be
made. Wa ter ac cess in creased by far the most, fol -
lowed by fe male sec on dary school en roll ment and
per cap ita die tary en ergy sup plies. The de ter mi nant
that changed the least was women’s rela tive status.
Based on the num bers in col umns 1 and 3 in the ta -
ble, the es ti mated con tri bu tion of  each de ter mi nant
to the to tal re duc tion in the developing- country un -
der weight rate is given in col umn 4. Per cent con tri -
bu tions are il lus trated in Fig ure A6.1.

The study found that in creases in one of  the
prox ies for care, women’s edu ca tion, have made the
great est con tri bu tion, be ing re spon si ble for 43% of
the to tal re duc tion caused by un der ly ing de ter mi -
nants. This is due to both its strong ef fect and fairly
large in creases over the pe riod. Im prove ments in
food avail abil ity con trib uted to 26% of  the re duc -
tion; health en vi ron ment im prove ments, to 19%.
Partly be cause there has been lit tle im prove ment
over the 25 years, the con tri bu tion of  women’s
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TABLE A6.1 : Con tri bu tions of  vari ous de ter mi nants to re duc ing the developing-
 country un der weight rate, 1970–95

1995
mean

Im prove ment
in de ter mi nant

needed to
re duce un der -
weight rate by
1 per cent age

point
(1)

(1) as a % of
de vel op ing-

coun try
rangea

(2)

In crease in
de ter mi nant
over 1970–95

as a % of
rangea

(3)

Es ti mated
con tri bu tion to

de vel op ing-
coun try un der -

weight rate
(per cent age

points)
(4)

Un der ly ing de ter mi nants
Fe male sec on dary school

en roll ment (%) 46.6 4.6 4.6% 31% –6.8
Per cap ita die tary en ergy

sup plies (ki lo calo ries) 2,559 100 4.9% 22% – 4.1
Female- to- male life

ex pec tancy ra tio 1.048 .0139 9.3% 16% –1.8
Safe wa ter ac cess (%) 70.3 13.1 13.2% 40% –3.1

Ba sic de ter mi nants 
Per cap ita GDP (US$) 2,121 74 0.89% 13.4% –7.4
De moc racy (7 = most

demo cratic) 2.7 0.8 13.1% –3.3% +0.18

Source: 1.
 a The developing- country ranges of  the vari ables are as fol lows: safe wa ter ac cess (1–100); fe male sec on dary school
en roll ment (0.5–100); female- to- male life ex pec tancy ra tio (0.97–1.12); per cap ita die tary en ergy sup ply
(1,522–3,605).



rela tive status, im por tant for both care pro vi sion and 
food pro duc tion, while still sub stan tial, was es ti -
mated to be the low est (about 12%).

The lower panel of  the ta ble gives the same
num bers for the two ba sic de ter mi nants con sid ered.
Col umn 1 in di cates that per cap ita na tional in come
has a strong im pact on child un der nu tri tion, while
from an absol ute stand point, de moc racy also has the
po ten tial to make a sub stan tial dif fer ence.

A key mes sage of  the study is that any com pre -
hen sive strat egy for at tack ing the prob lem of  child

mal nu tri tion must in clude ac tions to ad dress both its
ba sic and un der ly ing causes. If  na tional in come is not
im proved, the re sources nec es sary for in vest ing in
health en vi ron ments, women’s edu ca tion and status,
and food avail abili ties will not be avail able.

Ac tions at both lev els will bol ster the cru cial
ef forts of more di rect nu tri tion in ter ven tions,
such as breast feed ing pro mo tion, nu tri tion com -
mu ni ca tions, food for ti fi ca tion, and mi cro nu tri ent 
sup ple men ta tion.
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Appendix 6
Explaining Trends in Child Underweight in the Developing World

FIGURE A6.1 : Es ti mated con tri bu tions of  un der ly ing de ter mi nants to re duc ing
the de vel op ing-coun try un der weight rate, 1970–95

Source: 1.

REFERENCES

 1. Smith LC, Had dad L (1999) Ex plain ing child mal nu tri tion in de vel op ing coun tries: A cross- country analy sis. 
Re search Re port 111. Wash ing ton, DC: IFPRI.



DATA EM PLOYED FOR
ANALY SIS OF CHILD
UN DER WEIGHT RATES
IN SUB- SAHARAN AF RICA
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Countries with periods of  decreased
underweight prevalence (%) (n = 18)

Countries with periods of  increased
underweight prevalence (%) (n = 18)

Be nin 1987: 35.0
1996: 24.5

Como ros 1991: 15.5
1995: 21.7

Burk ina Faso 1987: 45.5
1992: 32.7

Congo, Demo cratic
Re pub lic

1989: 25.0
1994: 35.0

Cam er oon 1977: 17.3
1991: 15.1

Côte d’Ivoire 1986: 12.4
1994: 20.0

Congo, Re pub lic 1977: 32.2
1987: 23.5

Ethio pia (ru ral) 1983: 37.3
1992: 47.7

Congo, Demo cratic
Re pub lic

1975: 28.8
1989: 25.0

Guinea 1980: 23.4
1995: 26.0

Ghana 1987: 27.1
1993: 22.9

Le so tho 1981: 13.3
1994: 21.4

Kenya (ru ral) 1982: 22.0
1987: 18.0

Mada gas car 1983: 28.0
1992: 40.9

Le so tho 1976: 17.3
1981: 13.3

Ma lawi 1981: 23.9
1992: 27.6

Mada gas car 1992: 40.9
1995: 34.1

Ma lawi 1992: 27.6
1995: 29.9

Mau ri ta nia 1981: 31.0
1987: 30.0

Mau ri ta nia 1987: 30.0
1990: 47.6

Mau ri tius 1985: 23.9
1995: 14.9

Ni ge ria 1990: 35.3
1993: 39.1

Ni ger 1985: 49.4
1992: 42.6

Rwanda 1976: 27.9
1992: 29.4

Si erra Le one 1974: 28.2
1977: 23.2

Sene gal 1986: 17.5
1992: 22.2

Tan za nia 1987: 33.0
1991: 28.9

Si erra Le one 1977: 23.2
1990: 28.7

Togo 1976: 26.1
1988: 24.6

Tan za nia 1991: 28.9
1996: 30.6

Uganda 1977: 33.2
1988: 23.0

Uganda 1988: 23.0
1995: 25.5
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Appendix 7
Data Employed for Analysis of Child Underweight Rates in Sub-Saharan Africa

Countries with periods of  decreased
underweight prevalence (%) (n = 18)

Countries with periods of  increased
underweight prevalence (%) (n = 18)

Zam bia 1992: 25.2
1996: 23.5

Zam bia 1985: 20.5
1992: 25.2

Zim babwe 1984: 14.0
1988: 11.5

Zim babwe 1988: 11.5
1994: 13.0

Source:  1.

REFERENCE

 1. Smith LC, Had dad L (1999) Ex plain ing child mal nu tri tion in de vel op ing coun tries: A cross- country analy -
sis. Re search Re port 111. Wash ing ton, DC: IFPRI.



PREVA LENCE AND NUM BERS
OF OVER WEIGHT PRE SCHOOL
CHIL DREN IN 1995
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Overweight (> +2 SD weight-for-height)

UN regions and sub-regions
Countriesa

(number/total)

Population
coverage

(%) %

Numbers
affected
(000s)

Af rica 30/53 70.9 n/a   n/a

East ern Af rica 13/17 68.0 n/a   n/a

Mid dle Af rica 2/9 20.7 n/a   n/a

North ern Af rica 4/6 77.2 8.1  1,645

South ern Af rica 2/5 88.2 6.5    375

West ern Af rica 9/16 90.7 2.6    888

Asia 26/46 92.4 2.9 10,643

East ern Asia 2/4 94.4 4.3  4,719

South Cen tral Asia 11/14 98.9 2.1  3,719

South- Eastern Asia 4/10 82.5 2.4  1,327

West ern Asia 9/18 54.8 n/a   n/a

Latin Amer ica and the Car ib bean 19/33 94.1 4.4  2,429

Car ib bean 4/13 64.8 n/a   n/a

Cen tral Amer ica 6/8 97.9 3.5    564

South Amer ica 9/12 95.5 4.9  1,729

De vel op ing coun tries 78/147 87.8 3.3 17,561

Source: 1.
Note: n/a = not avail able.
a Num ber of  coun tries that have na tional sur veys out of  the to tal number of  coun tries for each sub- region.

REFERENCE

 1. WHO (2000) Global Da ta base on Child Growth and Mal nu tri tion: Fore cast of  Trends. Docu ment WHO/
NHD/00.3. Ge neva: WHO.



COUN TRIES CLAS SI FIED
BY WHO RE GIONS
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Africa Americas 
South-Eastern 

Asia Europe  
Eastern

Mediterranean
Western
Pacific

Al ge ria
An gola
Be nin
Bot swana
Burk ina Faso
Bu rundi
Cam er oon
Cape Verde
Cen tral Af ri can

Re pub lic
Chad
Como ros
Congo
Côte d’Ivoire
Demo cratic

Re pub lic of
Congo

Equa to ria
 Guinea

Eri trea
Ethio pia
Ga bon
Gam bia
Ghana
Gui née
Guinea- Bissau
Kenya
Le so tho
Li be ria
Mada gas car
Ma lawi
Mali
Mau ri ta nia
Mo zam bique
Na mibia
Ni ger
Ni ge ria
Rwanda
São Tomé and

Prin cipe
Sene gal
Si erra Le one
South Af rica
Swa zi land
Togo
Uganda
United Re pub lic

of  Tan za nia
Zam bia
Zim babwe

Ar gen tina
Bo livia
Bra zil
Chile
Co lom bia
Cuba
Do mini can

Re pub lic
El Sal va dor
Ec ua dor
Gua te mala
Haiti
Hon du ras
Mex ico
Nica ra gua
Pan ama
Para guay
Peru
Uru guay
Vene zuela

Bang la desh
Bhu tan
In dia
In do ne sia
Mal dives
My an mar
Ne pal
Sri Lanka
Thai land

Al ba nia
Ar me nia
Az er bai jan
Be la rus
Bel gium
Bos nia and

Her ze go vina
Bul garia
Croa tia
Es to nia
Geor gia
Ger many
Greece
Hun gary
It aly
Ka zakhstan
Kyr gyz stan
Lithua nia
Lux em bourg
Po land
Por tu gal
Re pub lic of

Moldova
Ro ma nia
Rus sian

Fed era tion
Slova nia
Spain
Tajiski stan
For mer Yugo slav
Re pub lic of

Ma ce do nia
Tur key
Turk meni stan
Ukraine
Uzbeki stan
Yugo sla via

Af ghani stan
Egypt
Jor dan
Iran
Iraq
Saudi Ara bia
Leba non
Lib yan A. J.
Mo rocco
Oman
Paki stan
So ma lia
Su dan
Syr ian Arab

Re pub lic
Tu ni sia
United Arab

Emir ates
Yemen

Cam bo dia
China
Fiji
Lao Peo ple’s

Demo cratic
Re pub lic

Ma lay sia
Mon go lia
Papua New

Guinea
Phil ip pines
Viet Nam

Source: 1.
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NA TIONAL IM PLE MEN TA TION
OF THE IN TER NA TIONAL
CODE OF MAR KET ING OF
BREAST MILK SUB STI TUTES
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Law (20 coun tries)
Bah rain
Bra zil
Burk ina Faso
Cam er oon
Costa Rica
Côte d’Ivoire
Do mini can Re pub lic
Gua te mala
In dia
Iran
Leba non
Mada gas car
Ne pal
Pan ama
Peru
Phil ip pines
Sri Lanka
Tan za nia
Uru guay
Zim babwe

Many pro vi sions law
 (26 coun tries)

Aus tria
Bang la desh
Bel gium
China
Co lom bia
Den mark
Fin land
France
Ger many
Greece
In do ne sia
Ire land
It aly

Lao (PDR)
Mex ico
Neth er lands
Ni ge ria
Nor way
Oman
Papua New Guinea
Por tu gal
Sene gal
Spain
Tu ni sia
United King dom
Viet Nam

Few pro vi sions law
 (20 coun tries)

Al ge ria
Ar me nia
Be nin
Can ada
Chile
Cuba
Es to nia
Ethio pia
Guinea
Guinea- Bissau
Hun gary
Is rael
Ja pan
Mon go lia
Mo zam bique
Saudi Ara bia
Tur key
United Arab Emir ates
Yemen
Za ire

Vol un tary (12 coun tries)
Aus tra lia
Bo livia
Ec ua dor
Kenya
Ku wait
Ma lawi
Ma lay sia
New Zea land
South Af rica
Thai land
Trini dad and To bago
Zam bia

Some pro vi sions vol un tary
 (8 coun tries)

Bhu tan
Hong Kong
Ja maica
Ko rea (Re pub lic of)
Sin ga pore
Swit zer land
Uru guay
Vene zuela

Meas ure drafted,
 await ing fi nal ap proval
 (20 coun tries)

Al ba nia
Bot swana
Bu rundi
Cape Verde
Congo
Côte d’Ivoire
El Sal va dor
Ga bon
Geor gia
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Meas ure drafted,
 await ing fi nal ap proval
 (20 coun tries) Continued

Ghana
Haiti
Iraq
Jor dan
Mo rocco
Na mibia
Nica ra gua
Paki stan
Si erra Le one
Swe den
Uganda

Be ing stud ied
 (27 coun tries)

An gola
Ar gen tina
Be la rus
Cam bo dia
Croa tia
Czech Re pub lic
Egypt
Eri trea
Gam bia
Hon du ras

Lat via
Le so tho
Lithua nia
Ma ce do nia
Mali
Mau ri ta nia
Mau ri tius
My an mar (Un ion of)
Ni ger
Para guay
Po land
Ro ma nia
Rus sian Fed era tion
Rwanda
Slo va kia
Syr ian Arab Re pub lic
Togo

Ac tion to end free
 sup plies only
 (2 coun tries)

Lib yan Arab Ja ma hiriya
Su dan

No ac tion  (7 coun tries)
Cen tral Af ri can Re pub lic
Chad

Ice land
Ka zakhstan
Moldova
So ma lia
United States

No in for ma tion
 (18 coun tries)

Af ghani stan
Az er bai jan
Boznia/Her zogo vina
Bul garia
Guy ana
Ko rea (DPR)
Kyr gyz stan
Li be ria
Neth er lands An til les
Niue
Fed eral Re pub lic of
  Yugo sla via
Slove nia
Tajiki stan
To ke lau
Turk meni stan
Ukraine
U.S. Vir gin Is lands
Uzbeki stan
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Appendix 10
Na tional Im ple men ta tion of the In ter na tional Code of Mar ket ing of Breast milk Sub sti tutes

Law: These coun tries have enacted leg is la tion or other legal meas ures encom pass ing all or sub -
stan tially all pro vi sions of  the Inter na tional Code.

Many pro vi sions law: The coun tries in this cate gory have en acted leg is la tion or other le gal mea -
sures en com pass ing many of  the pro vi sions of  the In ter na tional Code.

Few pro vi sions law: These coun tries have en acted leg is la tion or other le gal meas ures en com -
pass ing a few pro vi sions of  the In ter na tional Code.

Vol un tary: In these coun tries, the gov ern ment has adopted all, or nearly all pro vi sions of  the
 International Code through non- binding meas ures.

Some pro vi sions vol un tary: In these coun tries, the gov ern ment has adopted some but not all
pro vi sions of  the In ter na tional Code through non- binding meas ures.

Meas ure drafted, await ing fi nal approval: In these coun tries, a fi nal draft of  a law or other
meas ure has been rec om mended to im ple ment all or many of  the pro vi sions of  the In ter na tional
Code, and fi nal ap proval is pend ing.

Be ing stud ied: A gov ern ment com mit tee in each of  these coun tries is still study ing how best to
im ple ment the In ter na tional Code.

Ac tion to end free sup plies only: In these coun tries, the gov ern ment has taken some ac tion to
end free and low- cost sup plies of  breast milk sub sti tutes to health care fa cili ties but has not im ple -
mented other parts of  the In ter na tional Code.

No action: These coun tries have taken no steps to im ple ment the In ter na tional Code.

No infor ma tion: No in for ma tion is avail able for these coun tries.

Source: Nu tri tion Sec tion, UNICEF, with as sis tance of  the In ter na tional Code Docu men ta tion Cen tre, Penang, Malaysia.

KEY TO CATEGORIES



SUM MARY OF FIVE STUD IES
OF THE SO CIAL IM PACTS OF
THE IN DO NE SIAN CRI SIS

The five stud ies re ferred to in sec tion 4.2 are de -
scribed in greater de tail here: 

1. Helen Kel ler In ter na tional (HKI) set up a
nu tri tion sur veil lance sys tem in ru ral Cen tral
Java from late 1995 to early 1997. With sup -
port from the U.S. Agency for In ter na tional
De vel op ment (USAID) and the Asian De -
vel op ment Bank, this sys tem was re vived in
June 1998 and ini ti ated in ru ral and ur ban ar -
eas in five other prov inces.

2. The Rand Cor po ra tion, the Uni ver sity of  Cali -
for nia, Los An ge les (UCLA), and the Demo -
graphic In sti tute at the Uni ver sity of  In do ne -
sia had been con duct ing a large on go ing
lon gi tu di nal sur vey—the In do ne sian Fam ily
Life Sur vey—since 1993/94. The sur vey cov -
ers 30,000 in di vidu als in 13 of  27 prov inces
and is rep re sen ta tive of  83% of  the na tional
popu la tion. IFLS-2 was con ducted in late
1997 and IFLS2+, a spe cial sub- sample of
 approximately 7,500 in di vidu als, was con -
ducted in late 1998 in a de lib er ate ef fort
to track the im pacts of  the cri sis. IFLS2+

was funded by a number of  or gani za tions, in -
clud ing the World Health Or gani za tion
(WHO), the UN Fund for Popu la tion Ac tivi -
ties (UNFPA), the World Bank, and IFPRI. 

3. The 100 Vil lage Sur vey, sup ported by UNICEF
and car ried out in July 1997 and August 1998
by the Cen tral Bu reau of  Sta tis tics, in ter -
viewed house holds from 100 vil lages drawn
from eight prov inces.

4. SMERU, a new unit set up within the Gov ern -
ment of  In do ne sia to moni tor the so cial im -
pacts of  the cri sis with sup port from the World 
Bank, con ducted a Cri sis Im pact Sur vey in
1997 and 1998—a quali ta tive as sess ment of
the situa tion by lo cal ex perts in each of  the
coun try’s 4,025 kec amatans or sub- districts. 

5. Fi nally, the Fac ulty of Eco nom ics at the
Uni ver sity of  In do ne sia (LPEM), sup -
ported in part by the Asian De vel op ment
Bank, con ducted an analy sis of  the gov ern -
ment’s SUSENAS na tional in come and ex -
pen di ture data sets from 1996 and 1998.
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Appendix 11
Sum mary of Five Stud ies of the So cial Im pacts of the In do ne sian Cri sis

TABLE A11.1 : So cial im pacts of  the In do ne sian cri sis

Data source/study

HKI: 1,2 IFLS: 3,4

UNICEF 100
Village Survey/

SMERU: 5

Crisis Impact
Survey/

SMERU: 6
SUSENAS/

LPEM: 7

Years Dec. 1995–Jan. 1999
(8 rounds, ru ral Cen -
tral Java only); June
1998–March 1999
(4 rounds, 6 ar eas)

Sec ond half  of  1997
and sec ond half  of
1998

June/July 1997 and
August 1998

1997 and same
month in 1998

1996 and 1998 

Cov er age Cen tral Java (ru ral
sam ple), East Java
(ru ral and ur ban),
South Su law esi (ur -
ban sam ple), West
Nusa Teng gara
(Lom bok is land),
 Jakarta (ur ban), West 
Java  (ru ral)

(All time com pari -
sons re ported here
are for the Cen tral
Java sam ple only)

7 of  27 prov inces:
Ja karta, Cen tral Java,
West Java, West Nusa 
Teng gara, South
Ka lim an tan,
South Su ma tra,
North Su ma tra

(IFLS2+ is rep re sen -
ta tive of  IFLS, which 
is rep re sen ta tive of
83% of  popu la tion)

10 ka bu paten (from
over 300) in 8 of
27 prov inces:
West Java, Cen tral
Java, Bali, NTT, East 
Ka lim an tan, South-
 East Su law esi, Riau,
Lam pung

Na tion wide:
 response from each
of  4,025 ke ca matans

Na tion wide

Per cent house holds
with no sav ings

In creased

Change in per cap ita
con sump tion, over all 
(thou sands of
 rupiah)

Mean 246→186
Me dian 131→129
With IFLS de fla tors:
Mean 246→151
Me dian 131→104

Per cap ita con sump -
tion, ur ban (thou -
sands of  ru piah)

Mean 319→211
Me dian 141→134

With IFLS de fla tors:
Mean 319→184
Me di an141→116

Mean 673→588
Me dian 551→499

14 of  20 hardest- hit
ar eas (in crease in %
of  house holds sell ing 
as sets to meet ba sic
needs) are ur ban

Per cap ita con sump -
tion, ru ral (thou -
sands of  ru piah)

Mean 194→168
Me dian 127→125

With IFLS de fla tors:
Mean 194→128
Me dian 127→95

Mean 457→384
Me dian 407→327

13 of  20 least-
 affected units are
 rural (same meas ure
as above)

Gini co ef fi cient 0.284→0.313
Ur ban 0.299→0.298
Ru ral 0.266→0.298

Over all pov erty rate
(%)

11.0→13.8 
With IFLS de fla tors:
11.0→19.9

11.0→14.4
With IFLS de fla tors:
11.0→18.6

20.22→33.04
Or
“ad justed”:
18.31→30.49
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Data source/study

HKI: 1,2 IFLS: 3,4

UNICEF 100
Village Survey/

SMERU: 5

Crisis Impact
Survey/

SMERU: 6
SUSENAS/

LPEM: 7

Ur ban pov erty rate
(%)

9.2→12.0 
With IFLS de fla tors:
9.2→15.8

10.55→20.29
Or “ad justed”:
6.93→14.71

Ru ral pov erty rate
(%)

12.4→15.2
With IFLS de fla tors:
12.4→23.0

25.67→41.31
Or “ad justed”:
24.72→40.73

Worst- hit re gion in
terms of  house hold
ex pen di tures

West Java (% change
in mean); South
 Kalimantan (%
change in me dian)

NTT Java

Budget share to food 70%→74% 66.2%→75.7%

Budget share of
 staple foods, ur ban

12.99%→20.61%

Budget share of
 staple foods, ru ral

30.58%→39.39%

Budget share of
non sta ple foods,
 urban

29.2%→25.5%

Budget share of
non sta ple foods,
 rural

29.3%→27.8%

Zero con sump tion
of  eggs by moth ers

Up sharply

Con sump tion of
meat and eggs,
chil dren un der 5

Down

Per cent un der 5
stunt ing

n/a 50.68→45.66
(9- year- olds)

Per cent un der 5
un der weight

Up

Per cent un der 5
wast ing

Up 8.57→5.59
(9- year- olds)

Per  cent of  adults
with BMI 18

Up (moth ers only) 14.05→14.69 (from
1997 to 1998 in the
same com mu ni ties)

Per cent low hae mo -
glo bin (10 mg/dL)

6.68→5.02 (from
1997 to 1998 in the
same com mu ni ties)
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Sum mary of Five Stud ies of the So cial Im pacts of the In do ne sian Cri sis

Data source/study

HKI: 1,2 IFLS: 3,4

UNICEF 100
Village Survey/

SMERU: 5

Crisis Impact
Survey/

SMERU: 6
SUSENAS/

LPEM: 7

Ma ter nal anae mia Up

Child hood anae mia Up

Ma ter nal and child
night blind ness

Up

Budget share to
health, ur ban (ru ral)

1.73%→1.49%
(1.16%→ 0.69%)

Budget share to
edu ca tion, ur ban
(ru ral)

4.91%→4.51%
(2.38%→1.81%)

Per cent of  chil dren
7–12 not en rolled in
school, male (fe male)

5.1→6.1
(3.4→6.2)

11.2→7.9
(9.2→6.7)

Per  cent of  chil dren
re ceiv ing vi ta min A
cap sules in 6 months 
be fore sur vey

Down 55.12→42.75

 1. HKI (1998) Spe cial re port: A sum mary of  crisis- related is sues and Helen Kel ler In ter na tional ini tia tives for crisis-
 impact moni tor ing and as sess ment through nu tri tional sur veil lance sys tems.  Jakarta: HKI.

 2. Bloem M, Darnton- Hill I (1999) Mi cro nu tri ent de fi cien cies: The first link in a chain of  nu tri tional
and health events in eco nomic cri ses. HKI, Ja karta. Draft.

 3. Frank en berg E, Bee gle K, Tho mas D, Suri as tini W (1999) Health Edu ca tion and Eco nomic Cri sis in In do -
ne sia. Santa Mon ica, CA: RAND.

 4. Frank en berg E, Tho mas D, Bee gle K (1999) The real costs of  In do ne sia’s eco nomic cri sis: Pre limi -
nary find ings from the In do ne sia fam ily life sur veys. La bor and Popu la tion Pro gram Work ing Pa per
Se ries 99-04. Santa Mon ica, CA: RAND.

 5. Pop pele J, Su marto S, Pritchett L (1999) So cial im pacts of  the In do ne sian cri sis: New data and pol icy 
im pli ca tions. SMERU, Jakarta. Pho to copy.

 6. Su marto S, Wet ter berg A, Pritchett L (1999) The so cial im pact of  the cri sis in In do ne sia: Re sults from a 
na tion wide ke ca matan sur vey. World Bank, Jakarta. Pho to copy.

 7. Ikh san M (1999) LPEM: An In do ne sian Re gional Pov erty Pro file be fore and af ter the Cri sis. Re port pre pared
for the Asian De vel op ment Bank, Manila.
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Organization/dataset Internet address  Comments

ACC/SCN homepage www.un sys tem.org/accscn/ In for ma tion and links to many
other nutrition- related sites

ANDI www.af ri ca nu tri tion.net Nu tri tion data for Af ri can
coun tries

Ar bor/Nu tri tion Guide www.ar bor com.com/frame/
wel come.htm

Ab stracts from food and nu tri tion
jour nals

Co chrane da ta base www.med lib.com/spi/li brary.htm Da ta base of  sys tem atic re views on
health care is sues (re quires a
sub scrip tion)

DHS/Sur vey In for ma tion
Search

www.mac ro int.com/dhs/sur veys/
mod ule search.asp

Down load able data from the
Demo graphic and Health Sur veys 

ENN/ Emer gency Nu tri tion
Net work

www.tcd.ie/ENN In cludes ENN re ports and ar ti cles
and links to other sites

FAO/FAOSTAT http://apps.fao.org/cgi- bin/
nph- db.pl

In cludes data on food avail abil ity
from food bal ance sheets

FIVIMS/tech ni cal notes www.fao.org/waicent/fivims/
kims/dia gram/tech.htm

Tech ni cal notes on sub- national
data col lec tion and ag gre ga tion on
food se cu rity

Free dom House www.free dom house.org/sur vey99/ In di ca tors of  civil and po liti cal
rights

HINAP www.hi nap.org Health in for ma tion on se lected
coun tries of  the de vel op ing world,
regu larly up dated

ICCIDD www.peo ple.vir ginia.edu/~jtd/
ic cidd/mi/idd.htm

In cludes IDD preva lence data

IFPRI/Food Con sump tion and
Nu tri tion Di vi sion

www.cgiar.org/ifpri/divs/fcnd/
dp.htm

Down load able pa pers on pov erty,
food con sump tion, and nu tri tion

ILO/da ta bases www.ilo.org/pub lic/eng lish/
sup port/lib/dblist.htm#sta tis tics

In cludes data on la bor laws,
stan dards, and mi gra tion

MI www.mn- net.org/ Data on IDD, VAD and IDA
preva lences

Na tional Li brary of
Medi cine/MEDLINE

www.ncbi.nlm.nih.gov/Pub Med/ Ab stracts from many nu tri tion and
medi cal jour nals
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Appendix 12
Some Food and Nu tri tion In for ma tion and Data Re sources on the Inter net

Organization/dataset Internet address  Comments

NGON UT owner- ngonut@abdn.ac.uk An email fo rum for nu tri tion
pro fes sion als

SPHERE www.sphere pro ject.org In cludes the Sphere proj ect
hand book and train ing ma te ri als 

UNAIDS www.un aids.org/hi vaidsinfo/
hiv.html

Data on HIV/AIDS

UNDP/hu man de vel op ment
in di ca tors

www.undp.org/hdro/
in di ca tors.html

Sta tis tics from Hu man De vel op ment
Re ports

UNEP/World Re sources
In sti tute

www.wri.org/wri/facts/
data- tables.html

En vi ron men tal data ta bles (in clude
data on at mos phere and cli mate,
bio di ver sity, pol lu tion)

UNEP/World Ter res trial
Eco sys tem Moni tor ing Sites

www.wsl.ch/rau minf/riv/
daten bank/tems/
da ta base_tems.html

In cludes data on soil PH, cli mate,
vege ta tion, soils, etc.

UNESCO http://un es cos tat.unesco.org/
en/stats/stats0.htm

World edu ca tion in di ca tors

UNFPA/State of  the World
Popu la tion 1999

www.unfpa.org/swp/1999/
fact.htm

In cludes data on world popu la tion
trends by age, gen der, and lo ca tion

UNHCR/sta tis tics www.unhcr.ch/sta tist/
main.htm

In cludes data on refu gee
popu la tions and asy lum
ap pli ca tions

UNICEF/State of  the World’s
Chil dren, sta tis ti cal ta bles

www.uni cef.org/sowc98/stats.htm In cludes data re ported in State of
the World’s Chil dren

USAID/Health Sta tis tics
Da ta base

www.info.usaid.gov/re gions/afr/
hhraa/enotes/en19txt.htm

Links to the USAID- supported
Health Sta tis tics Da ta base

WFP/sta tis tics www.wfp.org/
InfoS ervs_Home.html

In cludes data on food aid
ship ments and re source flows

WFP/vul ner abil ity analy sis
and map ping

www.wfp.it/vam/vam home.htm Food vul ner abil ity and map ping
re ports

WHO/Global Da ta base on
Child Growth and Mal nu tri tion

www.who.int/nut growthdb/ Data on stunt ing, wast ing, and
un der weight 

WHO/Sta tis ti cal In for ma tion
Sys tem

www.who.int/who sis/ In cludes data on im mu ni za tion
cov er age and health per son nel

World Bank www.world bank.org/data/ De vel op ment data

World Bank/Liv ing Stan dards
Meas ure ment Sur veys

www.world bank.org/html/prdph/
lsms/guide/se lect.html

In te grated house hold sur vey data
on in comes, ex pen di tures,
edu ca tion, health, nu tri tion, etc.
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